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NEDED-T (21 Aug 72) 2nd Ind
SUBJECT: Design Memorandum on Improvement Dredging, Fell River Herbor,
Massachusetts and Rhode Island

DA, New England Division, CE, Waltham, Mass. 02154 16 March 1973
T70: HQDA (DAEN-CWE-B) WASH DC 2031k

1. The following is in reply to comments outlined in the preceding
1lst Ind:

a. Comment 1. Final environmental statement is being revised in
accordance with latest data currently available and will be forwarded
to CEQ by the end of the month.

b. Comment 2. Revised paragraphs 9, 10, 11 and 12 are submitted
in compliance with the request for a suceinct discussion of coordination
activities with Federal, State, and local interests.

c. Comment 3. Full discussion and justification for retention
of the 3-1/F percent interest rate is contained in paragraph 47b submitted
herewlth.

o, Submitted herewith are printed copies of the 1lst and 2nd Indorse-
ments and revised Index, and pages 3, 4, ha(new), 5, 21, 2la(new) and 22,
The printed indorsements and revised pages should be substituted in the
copies now in your possession.

FOR THE DIVISION ENGINEER:
W) Z&"
b Y

1 Incl J Wm. LESLIE

wd incl 1 ef, Engineering Division
Added 1 incl

2. as



DAEN-CWE-B (NEDED-T, 21 Aug 72) 1lst Ind
SUBJECT: Design Memorandum on Improvement Dredging, Fall River Harbor,
Massachusetts and Rhode Island

DA, Office of the Chief of Engineers, Washington, D.C. 20314 L December 1972

TO: Division Engineer, New England, ATTN: NEDED-T

1. Approved, subject to notification that the final environmental
statement has been filed with the Council on Environmental Quality and
to the comments furnished in the following paragraphs.

2. The subject design memorandum should contain a succinct discussion
on coordination activities with Federal, State, and local interests.

3. Paragraphs 9 and 47. Inasmuch as the project was partially budgeted
and funded for construction after 31 December 1969 and due to the fact
that assurances of local cooperation have not been received, the
propriety of using an interest rate of 3-1/k percent is questioned (see
EC 1105-2-201, paragraph 7). A discussion on this issue should be
furnished for clarification.

FOR THE CHIEF OF ENGINEERS:

1l Incl JOSEFH M, CALDWELL
wd Chief, Engineering Division
Directorate of Civil Works
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Act of 1968, as described in paragraph 3. The project modification was
authorized subject to the requirements that prior to construction local
interests agreed to:

a. Provide without cost to the United States all lands, easements,
and rights-of-way required for construction and subsequent maintenance
of the project and for aids to navigation upon request of the Chief of
Engineers;

b. Hold and save the United States free from damages due to construc-
tion and maintensnce of the project;

¢. Provide and maintain without cost to the United States adequate
depths in approach channels and berthing areas serving the terminals
commensurate with depths provided in the related project areas;

d. Accomplish without cost to the United States such utility and
other relocations or alterations as necessary for project pruposes;

e. Demolish and remove Slades Ferry Bridge at local expense;

f£. Assume construction costs in accordance with the principles of
gection 6 of the Bridge Alteration Act of 21 June 1940, as amended by
the Act of 16 July 1962, for altering or reconstructing the Brightman
Street Bridge.

9. Status of Local Cooperation. The Commonwealth of Massachusetts and
the State of Rhode Island and Providence Plantations have indicated by
letters of 4 March 1969 and 29 October 1969, respectively, that assur-
ances of local cooperation will be provided at the proper time. Formal
request for thege assurances was issued on 28 April 1971. Formal request
for assurances from the Commonwealth of Massachusetts and the State of
Rhode Island was again issued on 3 Merch 1972 in accordance with the new
procedural requirement for obtaining local cooperation agreements under
Section 221 of the Flood Control Act of 1970, Public Law 91-610, 9lst
Congress, 2nd Seasion. Although no formal replies have as yet been re-
ceived from either State, the Commonwealth of Massachusetts has expended
the sum of $400,000 to demolish and remove the Slades Ferry Bridge (Para-
graph Be above). The Commissioner, Massachusetts Department of Public
Works signed an agreement with the Division Engineer on 29 December 1966
that established the cost apportionment for the Brightman Street Bridge
alterations utilizing the principles of the Truman-Hobbs Act and has re-
cently awarded a design contract for a new Brightman Street Bridge. It
is currently estimated that the cost to local interests will be $782,000
for the relocation or alteration of the Brightman Street Bridge, and
$1,318,000 for berth and approach channel improvements.

3 R 1/22/73



10. Coordination with Federal, State, and Local Interests, Prior to
Authorizetion. Al]l necessary coordination with Federal, State and

local interests leading to the authorizetion of the project on 13 August
1968 has been accomplished. Originally, the specific items of local need
for navigation improvement were presented at a public hearing held in Fall
River, Massachusetts on 22 June 1961, Attendance at this meeting reflect-
ed the concern of all interests who have any direct use of the Fall River-
Tiverton waterways. Representatives of the Federal, States and municipal
governments, shipping interests, power companies, terminal interests, and
local citizens all were present. Their proposals included; deepening
both the "Bay" and "Tiverton" channels to 40 or 45 feet; widen both
channels to 500 feet; widen bend leading into the channel along the north
Tiverton waterfront; provide a turning and maneuvering basin at the north
end of the Tiverton waterfront; alter the existing Taunton River channel
spans of both bridges to provide wider horizontal clearances in both spans.
In lieu of altering bridges, one company requested a 40-foot depth to a
line 1,200 feet below Slades Ferry Bridge and a suitable turning and ma-
neuvering basin in that area. All of these improvements were considered
necessary because of the increasing size of the tankers, colliers, and
cargo vessels using the facilities.

Subsequent discussions, during the preparstion of the Survey Report
and development of the authorized plans for modification of the existing
Fall River project, were held with representatives of the Commonwealth
of Massachusetts, State of Rhode Island, City of Fall River, the Town of
Tiverton, R, I., the Town of Somerset, New England Power Company, the
Montaup Electric Company, and the various terminal and shipping interests.
Conferences were held with representatives of the Massachusetts Depart-
ment of Public Works, who furnished bridge alteration estimates. The U.S.
Fish and Wildlife Service was consulted on the possible adverse effect on
marine life of spoil from the project dumped at sea.

1l. Coordination with Federal, State and Local InterestsI After Authori-
zation. Most of the coordination with the various Federal, State and
local interests subsequent to authorization concerned scheduling and lo-
cation of an acceptable disposal area. Upon enactment of the National
Environmental Policy Act of 1969 (PL 90-190), 1 January 1970, prepara-
tion of the Environmental Statement shifted the coordination emphasis
from the commercial dollar benefits for the project to the environmental
effect of the project, not only to the immediate area of the dredging
but also to any area selected for disposal of the dredged materials, The
Final Environmental Statement, which includes the coments of all the
Federal, State and local interests concerned, has been completed and is
being reviewed by various elements of the New England Division staff.

Of the more than fifteen individual replies to the draft of the Environ-
mental Statement, approximately 31 percent were favorable, 19 percent
unfavorable, and 50 percent would accept the project as proposed if cer-
tain conditions could be met.

4 R 1/22/73



12. Local Interest Indorsements. All of the concerned local interests
have indorsed the authorized modification for improvement dredging in
Fall River Harbor, Massachusetts and Rhode Island. The Mayor of Fall
River is on record that the city cannot withstand the adverse economic
impact which would result from any delay in the implementation of this
project. The mayor also called the project vitally important to our
economic future. The American Merchant Marine Institute has stated
that the WO-foot channel depths are greatly needed to more adequately
accommodate tankers and other vessels of larger dimensions and deeper
drafts now in operation and coming into service. The Commonwealth of
Massachusetts is actively supporting the project. They have already
demolished and removed the Slades Ferry Bridge and have awarded a con-
tract for design and plans and gpecifications for a new bridge to re~
place the Brightman Street Bridge as a part of the interchange between
U.S. Route 6, Route 138 and The Fall River Western Expressway.

4a R 1/22/73



13. Local Interest Plan for Part Dredged Material. In February 1969
at a joint meeting of the Corps of Engineers and the Commonwealth of
Massachusetts Division of Waterways it was decided to prepare a feasi-

bility study funded by the City of Fall River for the Battleship
Massachusetts Cove wa erfront area. This proposal which included dik-

ing and build-up of about 40 acres of the waterfront would utilize
approximately 1 to 2 million cubic yards of fill from the Federal dredg-
ing project was jndorsed by the Mayor and City Council of Fall River,

the Fall River Planning Board, Industrial Commission, Port Authority,
Chamber of Commerce, Board of Realtors, and also the Southeastern Regional
Planning and Economic Development District, the Battleship Massachusetts

organization, and the Marine Museum at Fall River. The redevelopment of
this 4O-acre "Battleship Cove" area would not only provide impetus toward
elevating Fall River from jits present depressed area status but would

save the Federal project considerable funds by providing & local disposal
area for about one quarter to one half of the materials to be dredged.

On 2 April 1970, the City Council of Fall River adopted a resolution
committing the City to a 50 percent share of constructing a dike or bulk-
head to form Battleship Cove. The results of an extensive subaqueous
sampling program indicating that dredged material from the Federal deepen-
ing project would be totally unsuitable for lend fill were given local
authorities at a meeting on 18 September 1970. The Commonwealth of
Massachusetts, Department of Public Works, Division of Waterways believ-
ing that suitable land £i11 material for the Battleship Cove Project could
be found within a reasonable distance instigated a survey to ascertain its
location. To date no area containing sufficient quantity of usable ma-
terials has been reported.

14. Fall River Unemployment Percentage. The Fall River, Massachusetts-
Tiverton, Rhode Island area now has one of the highest unemployment per-
centages in the country. The local authorities consider that early com-
pletion of the Federal Channel Project permitting increasing use of the
waterfront facilities for delivery and export of merchandise is essential
to reversal of this escalating unemployment percentage.

15. Fuel Requirements, Electric Companies. Fuel for the Montaup Elec-
tric Company, the New England Power Company, and the Fall River Electric
Light Company, 1s delivered via the Federal channels. These power
companies not only supply energy to the immediate project area bui are
integral units in the power grid for the whole region of southeastern
Massachusetts and eastern Rhode Island. All power generating units

have now been converted to oil and are experiencing difficulty in find-
ing suppliers with tankers that can negotiate the 35-foot channels and
the restrictive bridge. Power demands are increasing rapidly in the
area. The Federal Power Commission forecast indicates that an additional
1,000,000 kw capacity over and above the present capacity will be needed
in the near future and certainly within the project lifetime. Both
mMontaup and New England Power have indicated site capacity for future

expansion; however, actual construction will depend upon gvailability
of fuel at a reasonable cost.

5 R 1/22/73



16. Location and Tribut Area. Fall River Harbor is located at the
head of Mount Hope Bay, an easterly arm of Narragansett Bay, and in the
lower portion of the Taunton River. The major part of the Project lies
in the municipalities of Fall River and Somerset, Massachusetts, the
remainder in the Town of Tiverton , Rhode Island, The harbor itself is
about 50 miles from Boston, Massachusetts, 20 miles from Providence,
Rhode Islaend and 22 miles from the entrance to Narragansett Bay,

17. PFall River Harbor, situated as it is between the two deep-draft
harbors of Providence, Rhode Island and New Bedford, Massachusetts,
would appear to have a somewhat limited tributary area. The true tribu-

needs of this oversll region are served in part by each of several ports;
namely, Fall River, New Bedford, Providence and Boston. The mgjor cause

from their facilities located at the head of the project. One of the
Pipelines terminates in a tank farm at West Boylston, just north of
Worcester, Massachusetts. Thig tank farm serves a large portion of
central Massachusetts and parts of southern Vermont and New Hampshire.
The second pipeline runs to Waltham, Massachusetts where it serves much
of Metropoclitan Boston. Approximately 60 percent of the total waterborne
petroleum receipts of the Shell 0il Company are handled annually by
these pipe lines.

18. fThe immediate tributary ares encompasses the cities of Fall River

and Taunton. Both are highly industrialized communities, counting among
their manufactures cotton goods, gas ranges, rubber, brass, bronze and
silver products. These industries require large amounts of electric
power, most of which igs generated in conventional fossil fuel Plants
contiguous to the Project. The distribution area of these power plants
extends over a significant part of southeastern Massachusetts and eastern
Rhode Island. Fuel is delivered in deep draft tankers from South Ameri can
and foreign ports.

19, Immediately south of Fall River lies Tiverton, Rhode Island. Tiverton
is essentially a residential town; however, four tank farms are located
within its corporate limits,

20, The area is served by the Penn Central Transportation Company
(formerly the New York, New Haven and Hartford Rallroad) and a system of
modern highways supplemented by a network of excellent secondary roads.



46, Operation and Maintenance. Maintenance of the project is a

Federal function and will consist of periodic dredging to restore proj-
ect depths within the 1imits of the Federal project. The estimated
additional snnual maintenance quantities are based primarily on shoaling
experienced in the existing channels adjusted for the greater project
depths and for widening bend leading into Tiverton upper channel to 600
feet. The additional annual maintenance cost 1is estimated as $48,000.
This is based on an additional total shoaling of 18,000 cubic yards per
year, 14,500 cubic yards in Mt. Hope Bay-Fall River Harber Channel (below
bridge including Tiverton Channel (Contract 1) and 3,500 cubic yards per
year in the Fall River Channel and Turning Basin (sbove bridge) Contract 2)).
Estimate for Contract 1 is $39,000 and for Contract 2 $9,000.

47, a. Benefits. The benefit analysis is based on a 50-year project
life at 3-1/% percent interest rate. The benefits are considered general
in nature and are expected to accrue from the same sources as stated in
the Review Report. Current benefits are based on a re-snalysis of those
in the authorizing document to reflect current price levels, refined com-
merce projections based on the latest available statistics, on a reduc-
tion in projected population growth, and a reduction in the projected
fuel needs of the Montaup Electric Company due to cutting of the planned
future power plant from about 1.5 million lw to 600,000 kw. It is known
that at least two oil companies are negotiating for a location in the
Fall River-Tiverton area to construct a milti-million dollar refinery

and chemical plant, another company has a 35-acre site in Fall River

upon which they want to construct a multi-million dollar "Energy Center”,
and an Architect-Engineer firm is investigating possibilities of setting
up an "overseas" auto terminal in the vicinity of Borden's Wharf in Tiver-
ton. No benefits have been assigned for the possible future construction
of these projects. If any one of the projects were built within the 50~
year life of the Fall River Harbor improvement project, it would add sub=-
stantially to the benefits "below the bridge".

b, Justification for Retention of Interest Rate. On 24 December
1968 a new formula, originally proposed by the Water Resources Council,
for computing the discount rate to be used in plan formulation for dis-
counting future benefits and computing costs, became effective. Includ-
ed in the formula was & proviso that the old rate --~3=1/l4 percent ===
will be used for authorized projects if non-Federal financial commit-
ments were made by December 31, 1969. By letter dated 3 February 1969,
ENGCW-B/ENGCW-RL, Subject: "application of New Discount Rate Procedure
to Authorized Projects", the Office, Chief of Engineers indicated that
if local interests provided, prior to 31 December 1969, adequate expres-
sion of assurance that the requirements of local cooperation would be
met, the applicable discount rate would remain at 3-l/h percent.

21 R 1/22/73



By letter dated 20 November 1969 the New England Division in-
formed the Chief of Engineers that acceptable letters of intent had
been received from the Commonwealth of Massachusetts and the State
of Rhode Island. Both States were notified that the letters were
sufficient to retain the 3-1/4 percent Iinterest rate., Attached to
New England Division's letter of 13 January 1970 was a tabulation
showing all NED projects that retained prior interest rate (3-1/4
percent). Included in this tabulation was the Fall River Harbor
channel improvement project.

In addition, Engineering Circular 1105-2-201, paragraph T3
states in part, "Projects which have already received an appropris-
tion of construction funds in Fiscal Year 1973 may continue to use
the interest rates that were used to prepare the supporting economic
data presented to Congress in Justification of the initial appropria-
tion of construction funds in meking any subsequent evaluations, cost
allocation studies and cost sharing determinations until construction
of the project is completed." This criteria was also in effect for
prior budget years. Initial funds for the Fall River Harbor project
were appropriated, as a capability start, in Fiscal Year 1971. The
economics used in the justification date reported to Congress in
support of the F.Y., 1971 budget was based on a 3-1/4 percent inter-
est rate. Accordingly, the 3-1/k4 percent rate would also be retained
under this criteria.

L8, Improvement of the waterways will result in important benefits,

not only for the immediate locality but also for an irregularly

shaped area extending outward from Fall River as far as Worcester

and Boston, Massachusetts, containing about 1,189,000 bPeople. The
benefits result from more economical transportation of the various

items which will comprise the future waterborne commerce. Transporta-
tion savings will be realized in four general areas; nemely, elimina-
tion of restrictive bridges, the use of larger and deeper draft vessels,
and the reduction in required annual towboat costs,

49, The benefits have been divided into four general categories. Thesge
are general growth, existing power plants, (all of the electric units
listed in the authorizing document as coal fired have now been converted
to oil) new power plants and new units in existing plants, and towboat
hire. Benefits in the above categories were computed for the Fall

River Harbor and Tiverton Channels. 1In addition, the benefits for the
Fall River Harbor channel were separated into those benefits attributable

2la R 1/22/73



to the channel below the bridge, above the bridge, and to removal

of the bridge. The general growth category is the increase in petro-
leum and petroleum products expected to occur over the project life
due to population growth, new and more varied uses of petroleum
products and increases in use of fuel oil for industrial purposes and
domestic heating. These petroleum deliveries are expected to increase
from 2,400,000 tons to 5,100,000 tons annually during the 1life of the
project. It is assumed that this oil will be carried by U. S. Tankers
(domestic) and one half of the benefits will be allocated to the port
of origin. During the project life period of 50 years, larger tankers
can be used resulting in significant savings.

A1l the oil deliveries to the existing electrical power units
and to the new power plants are expected to be carried in foreign
vessels, full benefits will accrue from the increase from 1,800,000
tons to 3,000,000 tons annually during the life of the project.

The existing Power Plant benefit category is the shipping savings
which would accrue to oil tanker deliveries to existing power plants
on the channels.

The new Power Plants and Units category is the shipping savings
which would develop from use of the larger oil tankers for dellvery
of oil for the additional electric capacity expected to be installed
in the Montaup Electric Company plant above the bridges and to a
600,000 kw plant to be erected on the Montaup Electric Company's site
below the bridges. The New England Power Company expects to complete
a 450,000 kw addition to its Brayton Point plant in 1973. The in-
creased oll deliveries reguired for the new power units and the new
plant to be constructed amounts to 760,000 tons of oil annualy based
on the same oil to kw ratic as indicated in the Review Report. The
tovwboat hire benefit is derived from the reduction in the number of
vessel trips due to use of larger capacity tankers. The benefits ob-
tained from the elimination of tidal delays to present and future
comnerce has been included in benefits computed for the other items.

50. The Office, Chief of Engineers by teletype dated 17 September

1971, issued instructions that dredging of the channel above the Bright-
man Street Bridge be deferred until the Commonwealth of Massachusetts
completes the new bridge. The work on the chamnel above the bridge will
be coordinated with the removal of the existing bridge. Based on in-
formation from the State, it is estimated that the channel above the

22 R 1/22/73



DEPARTMENT OF THE ARMY
NEW ENGLAND DIVISION, CORPS OF ENGINEERS
424 TRAPELO ROAD
WALTHAM, MASSACHUSETTS 02154

" |N REPLY REFER TO

NEDED-T 21 August 1972

SUBJECT: Design Memorandum on Improvement Dredging, Fall River Harbor,
Massachusetts and Rhode Island '

HQDA (DAEN-CWE-B)
WASH DC  2031L

1. Submitted herewith in accordance with ER 1110=-2-1150 are fourteen
(1L) copies of the subject design memorandum for review and approval.

5. Draft of the Environmental gtatement for this project was placed

on file with C. E. Q¢ 2 December 1971. Final statement will be for-
warded C. E. Q. this fall.

FOR THE DIVISION ENGINEER:

’”Mw A Mffw—/

1 Incl (1h cy®) JOHN ¥m. LESLIE
as Chief, Engineering Division



DESIGN MEMORANDUM
ON
IMPROVEMENT DREDGING
FALL RIVER HARBOR
MASSACHUSETTS AND RHODE ISLAND

PERTINENT DATA

1. Purpose. To review the project modifications, prepare a final plan
of improvement, and make an up-to-date estimate of project cost based on
more recent field surveys and on work accomplished, in progress or
planned by local authorities.

2. Llocation. Fall River Harbor lies in Mt. Hope Bay, an arm of Narra-
gansett Bay. The area includes portions of the east coast of Rhode Island
and the southeastern shore of Massachusetts. It is about 50 miles from
Boston, Massachusetts, and 22 miles from the entrance to Narragansett Bay.
The mein ship channel extends from deep water in Mt. Hope Bay for a dis-
tance of about 7.4 miles northeastward terminating in the Taunton River.
A second deep-draft channel extends eastward from deep water in MU. Hope
Bay to the Rhode Island shore, thence north and south along the shore of
Tiverton, Rhode Island. Mean tide range is L.k feet.

3. Project Authorization. River and Harbor Act of 3 July 1930 and as
modified by the River and Harbor Acts of 1946, 195k and 1968.

4. Project Document. House Document No. 175, 90th Congress, lst Session,
October 1967.

5. Recommended Project Plan.

a. Deepening existing 400-foot wide by 35-foot deep Mt. Hope Bay
Channel to 40 feet within the existing channel limits, from deep water
in Mt. Hope Bay to and including the existing turning basin, upriver
of the bridges.

b. Deepening existing 400-foot wide, 35-foot deep Tiverton Channel
to 40 feet to the vicinity of the Tiverton shore, thence upstream to
vicinity of the Gulf 0il Terminal, and widening the bend leading to
this upper channel to 600 feet.

¢. Providing a channel 400 feet wide and 4O feet deep along the
waterfront in Tiverton Lower Pool to the vieinity of the Northeast
Petroleum Corporation.



d. Altering Brightman Street Bridge to provide for a clear channel
width of 300 feet through the drawspan. {Primeiples of Truman-Hobbs Act)

#. Removal of the Slades Ferry Bridge by the Commonwealth of Massea-
chusetts. (Completed 1971)

6. Estimated First Cost of Construction - 40 Channel (1972 Base)

Federal Costs In 1,000
Reloc. (Bridge Alt.) 5,295.0
Channels 40 Pt. 13,780.0
E & D 410.0
S &A 630.0

Total Fed Cost $20,000.0

Non-Fed Costs

Reloc (Bridge Alt.) 782.0
Bridge Removal L00.0
Other (Berth Imp) 1,318.0
Total Non-Fed $ 2,500.0

Total Fed & Non-Fed $22,500.0

7. Benefits.

Transport Savings

(0iyr) 2,798.0
Reduction in Tow Charges 35.0

Annual Total Benefit $ 2,833.0

8. Annual Charges.

Int. & Amort., Federal 862.0
Add. Ann. Maint. Non-Fed 34,0

Annual Total Charges $ 896.0

Y. Benefit-Cost Ratio.

Total Ann. Benefit 2,833 = 3.2/1
Total Ann. Charges 696

ii



10. Requirements of local Cooperation.

8. Provide without cost to the U, 8., all lands, easements and
rights-of-way necessary for construction and maintenance of the project
and for aids to navigation upon request of the Chief of Engilneers.

b. Hold and save the U. S. free Irom damages due to construction
of the project. '

¢. Improve berths and access channels to a depth commensurate
with project depth.

d. Make such alterations to underwater utilities as necessary to
enable full realization of the project benefits.

o )e. Demolish and remove the existing Slades Ferry Bridge (completed
1971).

. Alter or reconstruct Brightman 3treet Bridge assuming a share
of costs in accordance with principles of the Truman~Hobbs Act.

iii
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IMPROVEMENT DREDGING
FALL RIVER HARBOR
MASSACHUSETTS AND RHODE ISLAND

PROJECT AUTHORIZATION

1. The existing project for Fall River Harbor. Massachusetts and Rhode
Island was adopted 3 July 1930 and modified by the River and Harbor Acts
of 24 July 1946 and 3 September 1954. The existing project provides for
a channel 35 feet deep and 400 feet wide, extending from deep water in
Mount Hope Bay to the Globe Wharf at the mouth of the Taunton River.

The channel continues at the same dimensions, increasing in width at the
bends upstream to the Shell and Montaup wharves above the Brightman
Street Bridge. A turning basin 35 feet deep, 1.100 feet wide and 850 feet
long is provided at the upstream limit of the project. The existing
project also provides for a separate channel 35 feet deep and LOO feet
wide extending from deep water in Mount Hope Bay easterly to the viclnity
of the Tiverton Shore from where it branches northerly aid southerly
along the Tiverton waterfront. The northerly limit is about opposite the
Gulf 0il Company wharf and the southerly limit is deep water in Tiverton
lower Pool. Other provisions of the existing project include the removal
of ledge at the lower end of Hog Island Shoal to a depth of 30 feet:
maintenance of a 25-foot anchorage west of the upper harbor channei; and
for 8 channel 30 feet deep east of the main harbor channel in the area
from the vicinity of the State Pier to just below Slades Ferry Bridge.

2. The existing project, except for that portion calling for the removal
of rock at the Hog Island Shoal, was completed in Mareh 1959. Total costs
of new work to date since the initial work in 1874 have been $4,438,204
and $804,236 for maintenance. The project was last maintained in fiscal
year 1963 at a cost of $465,668. The average annual maintenance cost
over the last five fiscal years has been $96,426 and in the last ten
fiscal years has been $148,985.

3. The presently uncompleted modification for improvement dredging in
Fall River Harbor, Massachusetts and Rhode Island was authorized by the
River and Harbor Act of 13 August 1968 (P,L. 90-483). The project as
authorized, modifies the existing project in accordance with the recom-
mendations set forth in House Document 175, 90th Congress, lst Session
and provides for:

a. Deepening the existing 400-foot wide 35-foot deep Mount Hope Bay
Channel to LO feet within the existing channel limits from deep water in
Mount Hope Bay to and including the existing turning basin upriver of
the bridges.



b. Deepening the existing 400-foot wide by 35-foot deep Tiverton
Crannel to a depth of 40O feet to the vicinity of the Tiverton shore,
thence upstream to the vicinity of the Guif 0il Terminal and widening
tne bend leading into this channel to 600 feet.

¢. A channel 400 feet wide and 40 feet deep in Tiverton Lower Pool
along the Tiverton waterfront to the vicinity of the Northeast Petroleum
Corporation.

d. Altering the Brightman Street Bridge to provide for a clear
channel width of 300 feet through the drawspan.

A1l generally in accordance with the plan of the Division Engineer
and with such modifications thereof as in the discretion of the Chief of
Engineers may be advisable.

4. Investigations. Physical investigations carried out in support of
the survey report contained in House Document No. 175, 90th Congress,
1st Session, were made in 1950, 1958, 1962 and 1963. The investigations
consisted of hydrographic, boring and probing surveys. Topography was
taken from previous surveys and from U.5.C, & G.3, Chart No. 350.

5. Subsequent to the Authorizing Document, the channels have been thor-
oughly investigated by taking 138 machine probes, 115 piston core samples
and 27 drive sample borings in 1969 and 1970. Most of the material is
highly organic silt which is totally unsuitable for use as land £i11.

6. Environmental sampling within the area to be dredged consisted of
131 piston cores. Additional sampling, for comparison with materials
excavated from the Providence River project and for chemical analysis,
included 10 pressed piston tubes and 11 grab samples in the Taunton
River upstreem from the project area, 16 modified Kullenberg cores in
the project area, and four piston cores in the planned disposal ground
off Newport, Rhode Island. All samples were taken during the summer
and autumn of 1970 and early 1971,

7. Complete sounding of all channel areas at approximately 75-foot
spacing was accomplished in 1971 and early 1972.

8. Requirements of local Cooperation., All provisions of local coopera~
tion, as required by the documents authorizing the existing Project and
the subsequent modifications up to and including the River and Harbor
Act of 1954 have been fully complied with. The improvement discussed
in this design memorandum is the work authorized by the River and Harbor




Act of 1968, as described in paragraph 3. The project modification was
authorized subject to the requirements that prior to construction local
interests agreed to:

a. Provide without cost to the United States all lands, easements,
and rights-of-way required for construction and subsequent maintenance
of the project and for aids to navigation upon request of the Chief of
Engineers;

b. Hold and save the United States free from demages due to construc-
tion and maintenance of the project;

c. Provide and maintain without cost to the United States adequate
depths in approach channels and berthing areas serving the terminals
commensurate with depths provided in the related project areas;

d. Accomplish without cost to the United States such utility and
other relocations or alterations as necessary for project purposes;

e. Demolish and remove Slades Ferry Bridge at local expense;

f. Assume construction costs in accordance with the principies
of Section 6 of the Bridge Alteration Act of 21 June 1540, as amended
by the Act of 16 July 1962, for altering or reconstructing the Brightman
Street Bridge.

9. Status of Iocal Cooperation. The Commonwealth of Massachusetts and
the State of Rhode Island and Providence Plantations have indicated by
letters of 4 March 1969 and 29 October 1969, respectively, that assur-
ances of local cooperation will be provided at the proper time. Formal
request for these assurances was lssued on 28 April 1971. Formal request
for assurances from the Commonwealth of Massachusetts and the State of
Rhode Island was again issued on 3 March 1972 in accordance with the new
procedural requirement for obtaining local cooperation agreements under
Section 221 of the Flood Control Act of 1970, Public Law 91-610, 9lst
Congress, 2nd Session., No formel replies have as yet been received.

The Commissioner, Massachusetts Department of Public Works signed an
agreement with the Division Engineer on 29 December 1966 that established
the cost apportionment for the Brightman Street Bridge alterations utili-
izing the principles of the Truman-Hobbs Act. The Commonwealth of
Massachusetts has completed the demolition and removal of the Slades
Ferry Bridge at a cost of $400,000 and has awarded a design contract for
a new Brightman Street Bridge. It is currently estimated that the cost
to local interests will be $782,000 for the relocation or alteration of
the Brightman Street Bridge, and $1,318,000 for berth and approach
channel improvements.




10. Coordination with Federal, State and local interests has and is

still in progress with respect to the project. Originally, the specific
-tems oi' local need for navigation improvement were pPresented at a

Public hearing held in Fall River, Massachusetts on 22 June 1961.
Attendance at this meeting reflected the concern of all interests who

nave any direct use of the Fall River-Tiverton waterways. Representa-
tives of the Federal, States and municipal governments, shipping interests,
power companies, terminal interests, and locaI”Eitizens all were present,
Their proposals included: deepening both the "Bay" and "Tiverton" channels
to 40 or 45 feet; widen both channels to 500 feet; wilden bend leading into
the channel along the north Tiverton waterfront; provide a turning and
maneuvering basin at the north end of the Tiverton waterfront; alter the
existing Taunton River channel spans of both bridges to provide wider
norizontal clearances in both spans. In lieu of altering bridges, one
company requested a 40-foot depth to a line 1,200 feet below Slades Ferry
Bridge and a suitable turning and maneuvering basin in that area. All of
these improvements were considered necessary because of the increasing

size of the tankers, colliers, and cargo vessels using the facilities.

ii. Subsequent discussions, during the preparation of the Survey Report
and development of the authorized Plan for modification of the existing
Fall River project, were held with representatives of the Commonwealth

of Massachusetts, State of Rhode Island, City of Mall River, the Town of
Tiverton, R. I., the Town of Somerset, New England Power Company, the
Montaup Electric Company, and the various terminal and shipping interests.
Conferences were held with representatives of the Massachusetts Department
of Public Works, who furnished bridge alteration estimates., The U. S.
Fish and Wildlife Service was consulted on the Posgible adverse effect on
marine iife of spoil from the project dumped at sea,.

12. Ail of the concerned loecal interests have indorsed the authorized
modification for improvement dredging in Fall River Harbor, Massachusetts
and Rhode Island. The Mayor of Fall River is on record that the city
cannot withstand the adverse economic impact which would result from any
delay in the implementation of this project. The mayor also called the
project vitally important to our economic future. The American Merchant
Marine Institute has stated that the 4O-foot channel depths are greatly
needed to more adequately accommodate tankers and other vessels of larger
dimensions and deeper drafts now in operation and coming into service.

The Commonwealth of Massachusetts is actively supporting the project.

Ther have already demolished and removed the Slades Ferry Bridge and

have awarded a contract for design and plans and specifications for a new
vridge to replace the Brightman Street Bridge as a part of the interchange
oetween U, S. Route 6, State Route 138 and the Mall River Western Express-
way.



13. In February 1969 at a joint meeting of the Corps of Engineers and
the Commonwealth of Massachusetts Division of Waterways it was decided

to prepare a feasibility skudy funded by the City of Fall River for the
Battleship Massachusetts Cove waterfront area. "This proposal which
included diking and build-up of about 40 acres of the waterfront would
utilize approximately 1 tc 2 million cubic yards of fill from the Federal
dredging project was indorsed by the Mayor and City Council of Fall River,
the Fall River Planning Board, Industrial Commission, Port Authority,
Chamber of Commerce, Board of Realtors, and also the Southeastern Regional
Planning and Economic Development District, the Battleship Massachusetts
organization, and the Marine Museum at Fall River. The redevelopment of
this WO-acre "Battleship Cove" area would not only provide impetus toward
elevating Fall River from its present depressed area status but would

save the Federal project considerable funds by providing & local disposal
area for about one quarter to one half of the materials to be dredged.

On 2 April 1970, the City Council of Fall River adopted a resolution
committing the City to a 50 percent share of constructing a dike or
bulkhead to form Battleship Cove. The results of en extensive sub-
aqueous sampling program indicating that dredged material from the

Federal deepening project would be totally unsultable for land £ill were
given local authorities at a meeting on 18 September 1970. The common-
wealth of Massachusetts, Department of Public Works, Division of Waterways
believing that suitable land fill material for the Batitleship Cove Project
could be found within a reasonable distance instigated a survey to ascer-
tain its location. To date no area containing sufficient quantity of
usable materials has been reported.

1k. The Fall River, Massachusetts - Tiverton, Rhode Island area now has
one of the highest unemployment percentages in the country. The local
authorities consider that early completion of the Federal Channel Project
permitting increasing use of the waterfront facllities for delivery and
export of merchandise is essential to reversal of this escalating un-
employment percentage.

15. Fuel for the Montaup Electric Compnly, the New Englnnd Power Company,
and the Fell River Electric Light Company, is delivered via the Federal
channels. These power companies not only supply energy to the immediate
project area but are integral units in the power grid for the whole region
of southeastern Massachusetts and eastern Rhode Island. All power generat-
ing units have now been converted to oil and are experiencing difficulty

. finding suppliers with tankers that can negotiate the 35~foot channels
and the restrictive bridge. Power demands are increasing rapidly in the
area, The PFederal Power Commission forecast indicates that an additional

1,000,000 kw capacity over and above the present capaclty will be needed in
the near future and certainly within the project lifetime. Both Montaup

and New England Power have indicated site capacity fbr'!ﬁiuro expansion;
however, actual corstruction will depend upon availability of fuel at a
reasonable cost. i



16. Location and Tributary Area. Fall River Harbor is located at the
head of Mount Hope Bay, an easterly arm of Narragansett Bay, and in the
lower portion of the Taunton River. The major part of the project. lies
in the municipalities of Fall River and Somerset, Massachusetts, the
remainder in the Town of Tiverton , Rhode Island. The harbor itself is
about 50 miles from Boston, Massachusetts, 20 miles from Providence,
Rhode Island and 22 miles from the entrance to Narragansett Bay.

17. Fall River Harbor, situated as it is between the two deep-draft
harbors of Providence, Rhode Island and New Bedford, Massachusetts,

would appear to have a somewhat limited tributary area. The true tribu-
tary area is not an arbitrary cirele but is considered to consist of an
irregularly shaped area, all parts extending from Fall River. Within
this entire area there is a population of about 1,169,000 persons. The
needs of this overall region are served in part by each of several ports;
namely, Fall River, New Bedford, Providence and Boston. The major cause
for the overlapping characteristics of the tributary areas of these ports
is the existence of two 6-inch pipes for the distribution of domestic
fuels. The pipe lines are owned by the Shell 0il Company and emanate
from their facilities located at the head of the project. One of the
pipelines terminates in a tank farm at West Boylston, just north of
Worcester, Massachusetts. This tank farm serves a large portion of
central Massachusetts and parts of southern Vermont and New Hampshire.
The second pipeline runs to Weltham, Massachusetts where it serves much
of' Metropolitan Boston. Approximately 60 percent of the total waterborne
petroleum receipts of the Shell 0il Company are handled annually by
these pipe lines.

18. The immediate tributary area encompasses the cities of Fall River
and Taunton. Both are highly industrialized commnities, counting among
their manufactures cotton goods, gas ranges, rubber, brass, bronze and
silver products. These industries require large amounts of eleetric
power, most of which is generated in conventional fossil fuel plants
contiguous to the project. The distribution area of these power plants
extends over a significant part of southeastern Massachusetts and eastern

Rhode Island. Fuel is delivered in deep draft tankers from South American
and foreign ports.

19. Immediately south of Fall River lies Tiverton, Rhode Island. Tiverton
is essentially a residential town; however, four tank farms are located
witnin its corporate limits.

20, The area is servéd by the Penn Central Transportation Company
(formerly the New York, New Haven and Hartford Railroad) and a system of
modern highways supplemented by a network of excellent secondary roads.



21. The most used approach to Fall River Harbor from the Atlantic Ocean
is into Rhode Island Sound, thence through the East Passage of Narragansett
Bay and Mount Hope Bay. The recently completed Newport Bridge, a high
ievel suspension bridge, crosses the East Passage from Newport to James-
town. It has a clear horizontal span of 1,500 feet and a vertical clear-
ance of 195 feet at m.h.w. A high level suspension bridge completed in
1929, spans the entrance to Mount Hope Bay. It has a horizontal clearance
of 1,156 feet between channel piers, and has a vertical clearance of 135
feet at m.h.w. for a channel width of 400 feet. The Braga Bridge, com-
pleted in 1966, crosses Fall River Harbor at the mouth of the Taunton
River. This high level bridge has a central cantilever span of 940 feet
between piers and a vertical clearance of 135 feet at m.h.w. for the
channel width of 400 feet. In the Taunton River section of Fall River
Harbor there were two existing drawbridges. The Slades Ferry Bridge and
the channel abutments have been removed by the Commonwealth of Massachu-
setts (accepted March 1971). The Massachusetts Department of Public Works
is now planning the removal and relocation of the Brightman Street Bridge.
In the Sakonnet River, lesser used alternative entrance to Mount Hope Bay
and direct entrance to the Tiverton channel portion of the project, there
are two bridges. Going upstream from Rhode Island Sound, the first is a
fixed highway bridge with a vertical clearance of 65 feet at m.h.w. for
the channel width of 172 feet. The second is a swing railroad bridge
having a vertical clearance of 12 feet at m,h.w. in the cloged position
and a horizontal channel clearance of 99 feet,

22. Project Plan. The project plan contemplates that the exigting navi-
gation project for Fall River Harbor, Massachusetts and Rhode Island will
be modified to provide for:

a. Deepening the existing 40O-foot wide by 35-foot deep Mount Hope
Bay channel to 40 feet within the existing channel iimite from deep water
in Mount Hope Bay to and including the existing turning basin upriver of
the bridges;

b. Deepening the existing 40O-foot wide by 35-foot deep Tiverton
channel to & depth of 40 feet to the vicinity of the Tiverton shore,
thence upstream to the vicinity of the Gulf 0il terminal and widening
the bend leading into this channel to 600 feet;

c. A channel 400 feet wide and 40 feet deep in Tiverton Lower Fool
slong the Tiverton waterfront to the vicinity of the Northeast Petroleum
Corporaticn terminal;

d. Altering the Brightman Street Bridge to piﬁ&idéwfbr a clear
channel. width of 300 feet through the drawspan;

e. Removal of the Slades Ferry Bridge by the Commonwealth of
Massachusetts (completed 197L),



23. 1In order to provide a clear channel depth of 40 feet in the channels,
the project plan involves the dredging of about 4,550,000 cubic yards

(not including 250,000 cubic yards maintenance dredging of the 35 foot
channel) of ordinary materials to a depth of L0 feet Plus 2 feet of allow-
able overdepth. The 2-foot allowable overdepth provides for inaccuracies
in the dredging process at the specified depth and insures attaimment of
project depth.

2k. Character of Materials. The channels have been thoroughly explored
to determine the materials to be encountered and for environmental pur~
Poses by taking 115 piston core samples and 27 drive sample borings.
Approximately 80 percent of the materials consists of highly organic

silt which is unsuitable for land fill. The remaining 20 percent is sand,
gravel and inorganic silt which, if separated from the organic silt, would
be permissible for use as land fil1 with proper controls. The suitable
material, unfortunately, exists in patches and layers closely associated
with, and therefore inseparsble from, the unsuitable material. Core samples
and environmental sampling and testing results are discvussed and tabulated
in Appendix B.

In addition to the above sampling, 232 probings were made to deter-
mine the presence or absence of hard materials., Most of the material is
sof't and is expected to be easy digging. A narrow area about 4,500 feet
long on the northeast side of the existing channel spanning the location
of the Brightman Street and the former Slades Ferry Bridges consists at
least in part, of highly compact glacial till which would be difficult
to excavate. To minimize hard digging and possible rock excavation,
the channel alinement has been moved ebout 30 feet southwest. It is
pPossible that minor quantities of glacial i1l and possible rock hits
still may be encountered.

Previous dredging projects have encountered boulders in an area
along the south branch of the Tiverton channel near the eagt edge and
in front of the oil terminals, Locations of Probings and drive sample
borings and tabulations showing the results of the Probings are shown
on sheets 2 thru 9 of attached maps. Graphic logs of the drive sample
borings are shown on sheet 10,

25. The material could be easily handled by hydraulic dredging.. The
City of Fall River Central Waterfront Project (Battleship Cove) sponsored
by the Pall River Redevelopment Authority, and Battleship Massachusetts,
hes indicated that they could use one to two million yards of materiml
from the dredging in their project to create a new 40- to 50-acre water-
iront property in Battleship Cove. As described in paragraph 24, the
material from the channels is generally unsuitable for landfill purposes
and would result in an offensive nuisence and unstable foundation. It
1s, therefore, presently considered impractical and aesthetically un-
desirable to use the hydraunlic landfill method for Battleship Cove or



any other area along the waterfront in Fall River, Somerset and Tiverton.
In addition, in view of the largely developed areas contiguous to the
channels, the recreational aspects of the surrounding areas, the con-
servation principles of other Federal and State agencles for preservation
to marshlands, for fish and wildlife resources, and elimination or mini-
mization of pollution, it is improbable that sufficient land areas along
the waterfront, for disposal of the total volume of materials to be
excavated, could be made availeble. It is conaidered that the most
practicable manner of doing the work will be by bucket dredge with dis-
posal in an ocean dumping ground 4.6 miles off Brenton Reef Light and
project estimates are based on its use. Proposed use of this mile square
area, which has recently been used for disposal of about 10,000,000 cubic
yards of dredged materials from the Providence River project, has been
tentatively disapproved by the U, S, Fish and Wildlife Service and Region
I Water Quality Office of the Environmental Protection Agency because
some of the Fall River bottom samples exceed the EPA criterla values de-
fining polluted spoil. Inquiry perteining to the use of the Brenton Reef
Light Dump recently sent the Rhode Island Department of Natural Resources
has not been officially answered. The area has been under surveillance
by professors from the Marine Experiment Station of the Univereity of
Rhode Island. A more complete explanation of the testing, findings, and
reports by the professors will be found in paragraph 3kc.

26. Because the possibility exists that use of the Brenton Reef Light
sea dump for dredged material from the Fall River project may not be
approved, other alternates have been evaluated (see paragraphs 34a thru e
for details).

27. Departures from the Project Document Plan. The present project plan
is the same as that recommended in the authorizing document and authorized
by Congress, with the exception of minor realignment of channel lines in
the vicinity of the former locations of the Slades Ferry and Brightman
Street Bridges.

28. Other Plans Investigated. No plans other than those discussed in the
project-authorizing document, namely, four incremental channel deepenings
to 37, 38, 40, or 45 feet, and providing a pipe line alternative, have
been proposed or studied. Although costs for the five plans have escal-
ated considerably since the date of the project document, so have the
benefits. The reasons for selection of the 40-foot deep channel are
probably even more valid today, than they were in the 1967 project docu-
ment, since all electric power units have been converted to oil,

29. Project Formulation and Evaluation. Since only minor alterations
have been made in channel alinements and no other plans have been
proposed, (paragraph 28) it appears that the authorized LO-foot deep
channels will provide the maximum benefits. This coupled with the




fact that Massachusetts has eliminated Slades Ferry Bridge and is
p-anning the replacement of the Brightman Street Bridge with a draw-
span bridge engineered to fit the channel, only the costs and benefits
derived from deepening the channel to 40 feet need be consldered,

30. Environmental Quality. The actual deepening of the present Fall
River and Tiverton chamnels to L0 feet by bucket dredging will have

1little or no effect on the present enviromment over that which has
occurred from previous dredgings over the past 100 Years on the local

Fall River, Tiverton, Mount Hope Bay area, other than to cause increases
in turbidity and dissclution of some chemical frastions from the sediments.

31. Recent test results of materials within the areas to be dredged
indicate that volatile solids, oil-grease, mercury and zinc percentages
exceed the water-quality criteria. Even more recent tests on quahogs
taken from locations in the Fall River and Tiverton channels showing the
highest concentration of mercury and zinec show conelusively that most of
the mercury and zinc must be in forms not absorbable by the animals be-
cause only traces of mercury and zinc were found in the flesh.

32. It is presumed that distribution of any of the pollutants in the
local area can be minimized and perhaps eliminated by careful quality-
control inspection during the dredging and by use of scows that are tight.
Thus the effect of the dredging on the local area can be considered tem-
porary and of short term importance, Shellfishing beds in Massachusetts
waters are presently closed and those in Rhode Island waters are under
limited operation. All shellfishing beds south of the project in Massa-
chusetts and Rhode Island should be closed for the duration of the dredg-
ing operation because of the unavoidable turbidity and possible distribu-
tion of pollutants. Beds should not be reopened after completion of work
until tests are made to determine if substances detrimental to man have
been absorbed by the shellfish or other marine l1ife.

33. Dredging (improvement) of private (local) berths and access channels
to a depth commensurate with project depth will have an effect similar

to that described in paragraph 30. It is probable that there are lesser
amounts of pollutants in these areas and since quantities are much smaller,
effect will be considerably reduced.

34. Disposal of Dredged Materials. Several methods of disposal of the
dredged materials from the Falil River project have been studied.

a. Shore Disposal. (Including area contiguous to the Battleship
Massachusetts) Even if sufficient areas could be found in the highly
developed character of the surrounding terrain, more than 95 percent of

the material is highly organic silt which is totally unsuitable for use
as landfill.
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b. Container Disposal. The possibility of depositing all the
dredged material in a double wall steel sheet pile container in the
Spar Island area (which has been formerly used for local materials
disposal) was investigated. The container, approximately 3,000 feet
in diameter, would be large enough to retain any overdredging and main-
tenance for the life of the project. This appeared to be a reasonable
solution since any pollutants would be retained within the originating
area, & 22-mile tow to the nearest sea disposal would be eliminated,
and at some time in the future an island of about 200 acres would be
aveilable. Investigation and preliminary design indicates a cost of
between 12 and 15 million dollars for construction. Although this
cost would be reduced 4-5 million because of the shortened length of
haul, current policies would require local interests to pay the 8 to
10 million balance which seems very unlikely. The "container" would
be somewhat of an obstruction to small boat navigation and might be
considered an eyesore by shore residents.

¢. Near Shore Sesa Disposal - Rhode Island Sound. Between December
of 1967 and September of 1970 over & million cubic yards of material from
the Providence River Improvement project, and between April 1970 and
September 1970, 320 thousand cubic yards of material from the approach
channel and berthing area of the New England Power Company's Brayton
Point Plant (Fall River) was dumped in the sea disposal area 4.6 nautical
miles off Brenton Reef Light.

Two studies completed by marine blologists from the University of
Rhode Island cover the effects of dumping the Providence and Fall River
materials into the Brenton Reef Light, Rhode Island Sound dump over the
period indicated. The second report concludes, among other findings,
that "The present site appears well chosen on the basis of minimal dis-
turbances to regional fisheries and minimal. erosion of spoil. There is
an area within the site for a large volume of additional spoil." The
report also indicated that although some of the earlier dredged sediments
from the Providence dredging included polluted silts containing up to
12 percent organic matter, they had been buried by relatively unpolluted
silty sands and varied clays dredged from areas further down Narragansett
Bay. The report recommended that in dredging projects which include a
variety of materials that precise dumping techniques be developed so
that either unpolluted or coarse materials will bury polluted or very
incohesive materials.

A third contract with the University of Rhode Island biclogists
for continued investigation of the effects of the materials deposited
in the Brenton Reef Light dump with particular emphasis on the effect
of heavy metals on marine animals and the fish-food chain relationship
is underway. Results of these investigations will not be available
until late in 1972,
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There are compelling reasons why the Brenton Reef disposal area
should be used for the dredged material from the Fall River improve-
ment dredging. They are:

(1) The site was originally selected by the fishing interests
and approved by all Federal and State officials for the Providence River
channel improvement dredging.

(2) The site has been monitored, tested and studied before,
during, and after dumping into it over 8,000,000 cubic yards of materials
from the Providence River channel improvement Project and more than
320,000 cubic yards of materials from the approach channels and berthing
area of the New England Power Company's Brayton Point Plant on the Fall
River Channel below the bridge.

(3) Since the site has already been committed as a dumping
ground for spoll materials and has been thoroughly tested, studied and
evaluated, it would provide a unique control site to asgesgs the retention
of the various elements of the E.P.A, criteris from the dredge site to
the dump site. Materials excavated from the Fall River and Tiverton
chamnels would@ be accurately placed at the dump site and continuously
sampled and tested under the direction of the University of Rhode Island
Marine Experimental Station biologists. Information generated would be
analyzed by biologists of the New England Division,

() The site is within easy range of the present dredging and
transportation equipment for disposal of materials from the Fall River
improvement dredging project.

d. Off Shore Sea Disposal. If it appears that the near shore dis-
posel cannot be used, the alternative would be an off shore site beyond
the 180-foot contour of the continental shelf. The marine biologists
from the University of Rhode Island in their second report on the effectsg
of materials placed in the Brenton Reef Light dumping ground stated that
in their opinion the most suitable area for the location of a permanent
disposal area for Rhode Island and southern Massachusetts for polluted
or large volumes of non-cohesive spoil seems to be an area about 215-feet
deep some 51 nautical miles off Brenton Reef Light at the edge of an
existing munitions dump. Bearing from Brenton Reef Light is 155 degrees
true. Disposal in this area would require an average tow of about 70
nauvicad miles each way from the Fall River project. Trawl fishing
rarely extends into depths below 180 feet. No off-shore lobster fishing
comes within 45 nautical miles of this area. ~Ocesn quahog fishing is
developing in many areas, all inshore of thif site, Indications are that
there are little or no bottom currents and that very little if any erosion
or transportation of dumped materials will take Place. Disposal in this
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area is technically possible, but is beyond the limit of the presently
available equipment. If this area has to be used, it would require
about a 4% million capital outlay for equipment and a total of 13 to 16
million more cost for disposal than the near-shore disposal in Rhode
Island Scund.

e. Alternaste Off Shore Sea Disposal. There is an area shown on
the Coast and Geodetic Survey Chart No. 1108, a little over one mile in
diameter, that is beyond the 180-foot contour which might be utilized
for disposal of the Fall River materials. The distance from this area
to Brenton Reef Light is about 30 nautical miles on & bearing of 18k
degrees and 30 minutes, true. A study of the hydrography, geology,
benthic ecology, fisheries potential, and bottom currents of this spec-
1fic area should be made prior to any definite decision to dwmp Fell River
spoil at this site. ' '

This alternate offshore sea disposal area is just within the range
capability of the presently available dredging and transportation equip-
ment. If this area is used, it is estimated that it would increase
project costs by about $5,000,000 and could increase contract time by
6 to 10 months. The cost increase would reduce the beneflt to cost ratio
for the whole project to about 1.7 to 1 and might reduce the ratio for
some of the project increments below unity.

35. Local Assurance Actions. In accordance with items e. and f. of local
assurances in the authorizing document and in general conformance with
their agreement of 29 December 1966, the Commonwealth of Massachusetts has:

~ a. Demolished and removed Slades Ferry Bridge. Contract was begun
5 January 1970 and completed 8 April I97L.7.

b. Entered into a contract with Amann & Whitney Engineering Con-
sultants of New York City for design, plans and specifications for a
new Brightman Street Bridge which will become the connecting link for the
Fall River Western Expressway, U. S. Route 6 and State Route 138. Several
conferences with Amann & Whitney and Massachusetts D,P,W, indicate that
the layout and design will now conform to the criteria established for
the improved Fall River Channels. Present advice indicates that actual
construction may not begin until 1974 and that obstructive bridge may
not be removed and channel cleared for navigation until late 1977.

36. Cost Estimates (Authorizing Document). The estimates of project
costs reported in the authorizing document were based on prices current
in November 1966.
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&. Federal First Costs. Materials and Quantities to be dredged
used in the authorizing document were based upon Probings, borings and
Lydrographic surveys made in 1961, 1962 and 1963 tempered by previous
dredging experience in the channels. It was estimated that to deepen
the channels to 4O feet would require removal of 2,600,000 eubic yards
of mud, clay, sand and gravel from the Mt. Hope Bay-Taunton River
channel and 1,400,000 cubic yards of the same type of materials from
the Tiverton channel. Dredging would be accomplished by bucket dredge
with disposal in a sea dump. In addition to dredging, a portion ($3,178,000 -
Principles of Truman-Hobbs Act) of the alteration of the obstructive bridge
at Brightman Street, discussed in the previous Paragraph waz considered
as Federal cost. Total Federal first cost was estimated as $8,762,000
for dredging and bridge alterations.

b. Non-Federal First Costs. No land acquisition is involved in the
project. The Slades Ferry Bridge was to be replaced by the high level
Braga Bridge (completed 1966). Costs of removal of the Slades Ferry
Bridge were considered self-liquidating because the high maintenance
costs of the obsolete structure were eliminated. Other costs such as
berth and approach channel improvements commensurate with the Federal
channel depths being the responsibility of the individual terminal owners
were also considered as self-liquidating., The only remaining non-Federal
cost was therefor the $497,000 to be paid by the Commonwealth of Massa-
chusetts as its share for the alterations of the Brightman Street Bridge
under the principles of the Truman-Hobbs Act.

37. Current Cost Estimates (Design Memo). The current estimstes of
project first costs are based on construction prices prevailing on 1 July
1972,

8. Federal First Costs. The current estimate of costs are based on
quantities determined from the soundings and detailed boring and probing
surveys of 1970 and 1971, supplemented by Previous borings and probings
and by reference %o previocus dredging experiences in the various project
areas. Alinement of about 4,500 feet of the Fall River channel spanning
the former location of the Slades Ferry and Brightman 3treet Bridges
was moved approximately 30 feet southwest to avoid an area of hard mix-
tures of materials. Dredging quantities are in terms of in-place measure-
ment with a 2-foot overdepth allowance. Subagqueous exploration indicates
meterials to be encountered are predominantly organic silt although some
S.ay, sand and gravel was encountered in scattered areas. Past experience
in dredging points to an area of boulders along the south branch of the
Tiverton channel near the east edge and in front of the oil terminals,
although recent probings did not locate any. For the current estimate
it was assumed that all material would be removed by bucket dredge, placed
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in a scow and towed to a dumping ground in Rhode Island Sound 4.6
nsutical miles off Brenton Reef Light (the Providence Dump). Side
slopes were assumed to be 1 vertical on 3 horizontal in all materials.

Recent advice from the Commonwealth of Massachusetts indicates
that construction of the New Brightman Street Bridge and removal of
the present obstructive bridge may not be completed until late 1977
or early 1978. Consequently, the Office of the Chief of Engineers on
17 September 1971 ruled that the project will be undertaken in two con-
tracts. The first contract will be to dredge the Mt. Hope Bay-Taunton
River Channel (2,420,000 cubic yards) below the bridge and will include
the Tiverton Channel (1,700,000 cubic yards). The total quantity in the
first contract does not include 180,000 cubic yards meintenance dredg-
ing of the 35-foot chamnels. The second contrect will complete the
dredging of the Mt. Hope Bay-Taunton River Channel above the bridge and
the turning basin at the head of navigation (430,000 cubic yards). This
quantity does not include 70,000 cubic yards of maintenance of the 35-
foot channel. Since the first contract will be accomplished under a
continuing contract over an estimated 24-month period, an allowance
for channel shoaling has been included in the quantity estimates. 1In
the current estimate, a cost of $5,180,000 for alterations of the Bright-
man Street Bridge (Principles of Truman-Hobbs Act) has been included.
In addition to the actual construction costs, the amount of $115,000 for
Federal supervision and administration of bridge work increases the total
Federal contribution for the bridge to $5,295,000.

b. Non-Federal First Costs. Although total non-Federal costs are
presently estimated as $2,500,000 only $782,000 of this amount (Massa-
chusetts portion of the "Bridge Alterations”) is considered as unre-
coversble. The $400,000 for demolition and removal of the Slades Ferry
Bridge and the $1,318,000 estimated for the terminal owners toc provide
adequate depths im approach channels and berthing areas commensurate
with depths provided in the Federal project, are considered as 'self-
liquidating.”
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38. Detail Current Estimate of Costs (July 1972)

LO-Foot Channel Construction Costs

Federal First Cost

Mt. Hope Bay-Fall River Harbor Channel
Above Bridge

Dredging u3o,ooo; c.y. @ $2.70 $1,163,000

Contingencies 12 139,000

$1,302,000

Engineering & Design 39,000

Supervision & Administration 49,000
Total Above Bridge $1,390,000

(Mt. Hope Bay-Taunton River Channel)
*Includes 200,000 cubic yards of 2-foot allowable overdepth dredging but
does not include 70,000 cubic yards maintenance dredging for the 35-foot
channel.

Below Bridge

Dredging 2,420,000% c.y. @ $2.70 $6,537,000
Contingencies 12% 801,000

$7,338,000
Engineering & Design 218,000
Supervision & Administration 274,000

Total Below Bridge $7,830,000
(Mt Hope Bay-Fall River Harvor Channel) o

*Includes 1,100,000 Gubic yards of 2-foot allowable overdepth dredging but
does not include 80,000 cubic yards maintenance dredging for the 35-foot

channel.
Tiverton Channel

Dredging 1,700,000% c.y. @ $2.70 $4,585,000

Contingencies 129 555,000

$5,1540,000

Engineering & Design 153,000

Supervision & Administration 192,000
$5,485,000

*Includes 700,000 cubic yards of 2-foot allowable overdepth dredging but

does not include 100,000 cubic yards maintenance dredging for the 35-foot
channel,
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Bridge Alteration (Brightman St.)

Bridge Alt. (Fed. portion $5,180,000%
Truman-Hobbs )

Supervision & Administration 115,000

(Fed)
Total Bridge Alt. (Fed) $5,295,000

*Includes Non-Federal Engineering & Design, Supervision & Administration
TOTAL FEDERAL FIRST COST $20,000,000

Non-Federal PFirst Cost

Bridge Alteration (Non-Federal $ 782,000%
portion Truman-Hobbs)
*Includes Non-Federal Engineering & Design,
Supervision & Administration

Lands and Damages $ 0
Bridge Removal (Slades Ferry) 400,000%
Berth Improvements 1,318,000%

*Considered as self-liquidating costs
Total Non-Federal First Costs $2,500,000
TOTAL FEDERAL AND NON-FEDERAL FIRST COSTS $22,500,000

39. Reasons for Variations from Autheorizing Document.

a. Increase in cost of removal of materials is based on increased
quantities and reflects an increase in dredging costs based on current
unit prices. JIncluded in the increased dredging cost is an increase in
towage cost and an additional charge for dump inspector costs due to the
necessity of more accurate position control of load dumping.

b. A slight decrease in overall dredging cost will result from the
minor realignment of channel lines in the vicinity of the former Slades
Ferry and Brightman Street Bridges to avoid an area of "hard digging".

¢. A considerable portion of the increase in cost of Englneering

and Design was occasioned by the extensive sampling program required by
the Environmental Protection procedures recently set up.
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d. The increase in cost of Supervision and Administration reflects
costs due to inerease in contract amount and & re-estimete of Government
costs based on present schedule of construction.

€. Division of the project into two dredging contracts as outlined
in paragraph 37 (detail contract one and contract two in paragraph 40)
will undoubtedly result in an increased cost in contract two., Contract
two cannot be initiated until the Commonwealth of Massachusetts com-
pletes the New Brightman Street Bridge and removes the old obstructive
bridge. Any estimate for a dredging contract starting at least two years
after completion of contract one would be Dure conjecture. PFor this
reason all elements of the detailed project estimate for the dredging
contracts are based on current (Tuly 1972) prices.

40. Detail Estimate (July 1972). (Contract 1 and 2 Dredging)

Federal First Cost (Contract 1)

Mt. Hope Bay-Fall River Harbor Channel
Below Bridge

Dredging 2,420,000 c.y. @ $2.70 $6,537,000
Contingencies 12¢ 801, 000

Total Dredging $7,338,000
Engineering & Design 218,000
Supervision & Administration 274,000

Total Below Bridge . $7,830,000

Tiverton Channel

Dredging 1,700,000 c.y. @ $2.70 $4,585,000
Contingencies 129 555,000

Total Dredging $5,1E0,000
Engineering & Design 153,000
Supervision & Administration 192,000

Total Tiverton Channel $5,485,000

Total Contract 1 (C of E Funds Only) $13,315,000
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Detail Estimate (July 1972) (Contract 1 and 2 Dredging ) Cont'd

Federal First Cost (Contract 2)

Mt. Hope Bay-Fall River Harbor Channel

Above Bridge
Dredging 430,000 c.y. @ $2.70 $1,163,000
Contingencies 129 139,000
1,302,000
Engineering & Design 39,000
Supervision & Administration 49,000
Total Contract 2 (C of E Funds Only) $1,390,000
Total Contract 1 and 2 Dredging $14,705,000

41. Schedule for Design and Construction. The entire project for the
improvement of Fall River Harbor, Massachusetts and Rhode Island that

will be paid for with PFederal funds will be accomplished under at least
three contracts. The dredging portion will be divided into two contracts.
The first contract will be the dredging below the Brightman Street Bridge
in the Mt. Hope Bay-Fall River Harbor Channel and will include dredging

of the Tiverton, Rhode Island Channel., The second dredging contract will
be that portion of the Fall River Harbor Channel in the Taunton River above
the Brightman Street Bridge and will include the turning basin at the head
of navigation.

L2, Federal funds in accordance with the principlies of the Truman-Hobbs
Act amounting to about 86.8 percent of the cosfs, will be paid to the
Commonwealth of Massachusetts for the constymction of a new Brightman
Street Bridge. The State has an Architect-Engineer firm under contract
for the design, plans and specifications for this new bridge complex. The
Corps has coordinated the layout with the navigational needs. The best
advice from the State and the Architect-Engineer indicates that construc-
tion of the new bridge and removal of the o0ld obstructive bridge cannot

be completed until late 1977 or early 1978. Actual start of construction
is tentatively programmed for late 197h.

43. Since the start of the second dredging contract is dependent upon
tihe coupletion of the new bridge and the removal of the old, only an
approximate date can be assigned for the dredging. Present (1972) sound-
ings indicate that about 430,000 cubic yards (not including 70,000 cubic
yards maintenance dredging of the 35-foot channel) of material will have
to be removed. This amount of material could be dredged and diaposed of
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in approximately five months; however, since there will be a time lapse
>f over six years, new soundings will be required to determine quantities,
and costs will have to be re-evaluated at that time.

4h.  The present project schedule, dependent upon approval of this Design
Memo, upon approvel of the recommended sea dump site, upon fulfillment
of the requirements of local cooperation, and upon funding is as follows:

Contract 1 Dredging (4,120,000 cubic yards, not including 180,000
cubic yards maintenance dredging of the 35-foot channel)

Issue Advance Notice Feb. 1973

Issue Plans and Specifications Feb. 1973

Open Bids March 1973
Award Contract April 1973
Complete Construction May 1975

New Brightman Street Bridge
{Commonweaith of Massachusetts)

Start Construction Aug. 1974
Complete Construction March 1977
Start Remove (Qld Bridge April 1977
Complete Removal Nov. 1977

Contract 2 Dredging (430,000 cubic yards, not including 70,000
cubic yards midintenance dredging of the 35-foot channel)

Start Dredeging Dec. 1977
Complete Dredging ‘ June 1978

“5. The time required for completion of Contract 1 dredging is 24 months.
Pregent estimate, based on information from the Commonwealth of Massachu-
setts for the entire project, is 64 months, subject to availability of
funds. The current fund regquirements as of June 1972 are as follows:

Peceral First Costs, Improvement of Fall River Harbor Channels,
Massachusetts and Rhode Island.

Aliotted to 30 June 1972 $ 850,000
"iscal Year 1973 0
Fiscal Year 1974 6,500,000
Fiscal Year 1975 5,965,000
Subtotal (Contract 1, Dredging) $13,315,000
Bridge Alterations $5,295,000 B

Dredging above Bridges {Contract 2) 1,390,000 "
Subtotal (Balence of Project) 6,685,000

TOTAL COSTS (C of E Funds Only) $20, 000,000
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L6, Operation and Maintenance, Maintenance of the project is a

Federal function and will consist of periocdie dredging to restore proj-
ect depths within the limits of the PFederal procject. The eatimated
additional annual maintenance quantities are based primarily on shoaling
experienced in the existing channels adjusted for the greater project
depths and for widening bend leading into Tiverton upper chamnel to 600
feet. The additional annual maintenance cost 1s estimated as $48,000.
This is based on an additional total shoaling of 18,000 cubic yards per
year, 14,500 cubic yards in Mt. Hope Bay-Fall River Harbor Channel (below
bridge including Tiverton Channel (Contract 1) and 3,500 cubic yards per
year in the Fall River Channel and Turning Basin (above bridge) (Contract 2}).
Estimate for Contract 1 is $39,000 and for Comtract 2 $9,000.

L7. Benefils. ' The benefit analysis is based on a 50-year project life
at 3.25 (1)percent interest rate.The benefits are considered general in
nature and are expected to accrue from the same sources as stated in the
Review Report. Current benefits are based on a re-analysis of those in
the authorizing document to reflect current price levels, refined com-
merce projections based on the latest avallable statistics, on a reduc-
tion in projected population growth, and a reduction in the projected
fuel needs of the Montaup Electric Co. due to cutting of the planned
future power plant from about 1.5 million kw to 600,000 kw. It is known
that at least two oil companies are negotiating for a location in the
Fall River-Tiverton area to construct a multi-million dollar refinery

and chemical plant, ancother company has & 35-acre site in Fall River

upon which they want to construct a multi-million dollar "Energy Center",
and an Architect-Engineer firm is investigating possibilities of setting
up an "overseas" auto terminal in the vicinity of Borden's Wharf in Tiver-
ton. No benefits have been assigned for the possible future construction
of these projects, If any one of the projects were built within the 50~
year life of the Fall River Harbor improvement project, it would add sub-
stantially to the benefits "below the bridge".

48, Improvement of the waterways will result in important benefits,
not only for the immediate locality but also for an irregularly shaped
ares extending outward from Fall River as far as Worcester and Boston,
Massachusetts, containing about 1,189,000 people. The benefits result
from more econcmical transportation of the various items which will
comprise the future waterborne commerce. Transportation savings will
be realized in four general aryeas; namely, elimination of restrictive
bridges, the use of larger and deeper draft vessels, and the reduction
in required annual towboat costs.

49, The benefits have been divided into four general categories. These
are general growth, existing power plants, (all of the electric units
listed in the authorizing document as coal flred have now been converted

(1) Retained evaluation interest rate in accordance with the regulation
of the Water Resources Council issued 2l December 1968 for already au-
thorized projects.
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to oil) new power plants and new units in existing plants, and towboat
nire. Benefits in the above categories were computed for the Pall River
Harbor and Tiverton Channels. In addition, the benefits for the Fall
River Harbor channel were separated into those benefits attributable

to the channel below the bridge, above the bridge, and to removal of
the bridge. The general growth category 1s the increase in petroleum
and petroleun products expected to occur over the project life due to
population growth, new and more varied uses of petroleum products and
increases in use of fuel oil for industrial purposes and domestic heat-
ing. These petroleum deliveries are expected to increase from 2,400,000
tons to 5,100,000 tons annually during the life of the project. It is
assumed that this oil will be carried by U. $. Tankers (domestic) and
one half of the benefits will be allocated to the port of origin. Dur-
ing the project life period of 50 years, larger tankers can be used
resulting in significant savings.

All the oil deliveries to the existing electrical power units and
to the new power plants are expected to be carried in foreign vessels,
fuii benefits will accrue from the increase from 1,800,000 tons to
3,000,000 tons annually during the life of the project.

The existing Power Plant benefit category is the shipping savings
wiiich would accrue to oil tanker deliveries to existing power plants
on the channels.

The new Power Plants and Units category is the shipping savings
which would develop from use of the larger oll tankers for delivery of
oil for the additional electric capacity expected to be installed in
the Montaup Electric Company plant above the bridges and to a 600,000 kw
slant to be erected on the Montaup Electric Company's site below the
oridges. The New England Power Company expects to complete a 450,000 kw
addition to its Brayton Point plant in 1973. The incressed oil deliveries
required for the new power units and the new plant to be constructed
amounts to 760,000 tons of oil ammually based on the same oil 4o kw retio
as indicated in the Review Report. The towboat hire benefit is derived
from the reduction in the number of vessel trips due to use of larger
capacity tankers. The benefits obtained from the elimination of tidal
delays to present and future commerce has been included in benefits
computed for the other items.

bU. The Office of the Chief of Engineers by teletype dated 17 September
~J7Ll, issued instructions that dredging of the cheannel above the Bright-
man Street Bridge be deferred until the Commonwealth of Massachusetts
completes the new bridge. The work on the channel above the bridge will
be coordinated with the removal of the existing bridge. Based on in-
formation from the State, it is estimated that the channel ‘above the
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bridge will be dredged four years after the dredging of the channel
below the bridge is completed. Beginning of benefits for bridge and
channel above the bridge are therefor computed on the basis of project
year (completion of channel below bridge) plus four years.

51. Complete detailed analysis and derivation of benefits are attached
as Appendix A. The benefits anticipated from the improvement of the
Fall River and Tiverton channels are summarized as follows:

Benefit

Location Annually

Fall River Channel Below Bridge $1,251,000

Tiverton Channel 288,000
(Contract 1) Total Below Bridge and Tiverton $1,539,000

Average Annual

Equivalent

Bridge Alteration $1,114,000

Fall River Channel Above Bridge (Contract 2) 180,000
Total (Balance of Project) $1,294,000
Total Benefits Fall River Project $2,833,000

72. Annual Charges. Annual charges computed in the authorizing document
were based on an assumed 50-year life at an interest rate of 3.125 percent.

Additional annual maintenance costs were based on shoaling experienced in
the existing channels with adjustments to reflect dimensions of the pro-
posed channels. Current annual charges wre computed at an interest rate
of 3.25 percent over a 50-year project life. Additional annual mainten-
ance costs are based on experienced shoaling in the existing channels

and turning basin and adjusted to reflect the increased dimensions of

the recommended channels and basin including shoaling apparent by com-
parison of soundings made in 1963 and in 1971.

23



53. Cost AYlocation and Annual Charges - Sunmarized.

a1l River Harbor and Tiverton Channels
40-Foot Channels & Turning Basin

Federal Investment
Federal First Cost {C of E)

Mt. Hope Bay-Fall River Harbor Channel
(Below Bridge)
Tiverton Channel

Total Contract 1
Bridge Alteration (Fed. Portion)
Fall River Channel & Turning Basin

(Contract 2)
Total (Balance cof Project)

TOTAL FEDERAL INVESTMENT

Non-Federal Investment
Non-Federal First Cost

Bridge Alteration (Non-Federal Portion)
TOTAL NON~FEDERAL INVESTMENT
TOTAL FEDERAL & NON-FEDERAL INVESTMENT

Federal Annuel Charges

Project Life
Contract 1, Interest 3.25%
Amortization (0.00823)
Additional Annual Maintenance
Total Contract 1
Balance of Project, Interest 3.25%
Amortization (0.00823)
Additional Annual Maintenance
Total Balance of Project

TOTAL FEDERAL ANNUAL CHARGES

2L

$7,830,000
5,485,000
$13,315,000

$5,295,000
113291000

6,685,000
$20,000,000

$ 782,000
$ 782,000

$20,782,000

50 years
$432,000
109,000

39,000

$580,000

$219,000
25,000

$283,000

$863,000



Non-Federal Investment

Bridge Alteration 782,000
TOTAL NON-FEDERAL INVESTMENT $782,000

Non-Federal Annual Charges

Interest 3.25% . $ 27,000
Amortization (0.00823) 7,000
TOTAL NON-FEDERAL ANNUAL CHARGES $ 34,000
TOTAL FEDERAL AND NON-FEDERAL CHARGES $897,000

54, An overall comparison.of the project annual benefits of $2,833,000
to the estimated annual charges of $897,000 yields a benefit to cost
ratio of 3.2 to 1.

Annual Benefit/

Item First Cost Benefits Charges Coat Ratlo
Contract 1 $13,315,000  $1,539,000 $580,000 2.7/1
Balance of Project(l) 7,467,000 1,294,000 317,000 b.7/1
Totals $20,782,0000 $2,833,000 $897,000 3.2/1

{1} Includes $782,000 Non-Federal first cost and $34%,000 annual charges.

55. Recommendations. The overall recommendations for Improvement Dredg- ~

ing in Fall River Harbor, Massachusetts and Rhode Island conaist of:

a. Deepening the existing 400-foot wide by 35-foot deep Mt. Hope
Bay-Fall River Harbor-Taunton River Channel to 40 feet within the existing
channel limits, from deep water in Mt. Hope Bay to and including the
existing turning basin 1in the Taunton River, upriver of the bridge;

b. Deepening the existing 400-foot wide by 35-foot deep Tiverton
Channel to 40 feet to the vicinity of the Tiverton shore, thence upstream
to the vieinity of the Gulf 0il Terminel, and widening the bend leading
to this upper channel to 600 feet;

¢. Providing a channel 400 feet wide and L0 feet deep along the
waterfront in Tiverton lower Pool to the wvicinity of the Northeast
Petroleum Corporation;

d. Altering the Brightman Street Bridge to provide for a clear

channel width of 300 feet through the drawspan. (Principles of Truman-
Hobbs Act) This overall project plan is the same as that recommended in
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vhe authorizing document and authorized by Congress. All the features
sL..ed above are substantially in accordance with the plan of the Divi-
sron Engineer as shown on the maps accompanying his report of February

.‘_/\4‘{ .

5G. Specific Recommendations. The Commonwealth of Massachusetts has
reroved one obstructive bridge, Slades Ferry Bridge, at its own expense.
The second obstructive bridge, Brightman Street Bridge, has been the
susject of extensive study, taking into consideration traffic pattern
changes, increased vehicular units, speeds, etc., and the neceasity for
providing an interconnection for the Fall River Western Expressway,

U, S, Route 6, and State Route 138. As a result of this study, the
Commonwealth of Massachusetts has decided to replace the bridge built

in 1914 with & modern structure capable of handling the present and
future traffic., The State has employed an Architect-Engineer to design
and prepare plans and specifications, but has indicated that completion
of the new bridge and removal of the old probably camnot be accomplished
oerore late 1977 or early 1978. As a result, the Office of the Chief of

Engineers by teletype dated 17 September 1971 advised that the dredging of

the Fall River Harbor project be done in two contracts. The Divigion
Engineer concurs with the instructions and makes the following specific
recommendations:

a. That the first dredging contract, which will include dredging
wo 40 feet deep of the 4OO-foot wide channel from deep water in Mt. Hope
par upriver in the Fall River Harbor to a point about 3,000 feet below
tne present Brightman Street Bridge and both items b. and c. of paragraph
55 above, Tiverton, Channel, be accomplished in accordance with the
schedule set forth in paragraph 4k;

. ltering the Brightman Street Bridge to provide for a clear
channel width of 300 feet through the drawspan, (Principles of the
Truman-Hobbs Act) (Construction by the Commonwealth of Massachusetts)

¢. That the second dredging contract, which will include the balance

of the dredging to 4O feet deep and 400 feet wide of the channel in Fall
River Harbor and the Taunton River from the upstream limit of the first
dredging contract upriver thru the bridge location to and including the
turning basin at the head of navigation, be coordinated with the Common-
wealth of Massachusetts, and be initisted immediately upon the completion
ol wae New Brightman Street Bridge and the removal of the old obstructive
bridge.
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E5 | I4 3 | SQC 57| 67 | 324, ST 9718, 4070041/ R V215, KN/ 16, 44,13, 457 1T, S48/ 11, 47720, 40419,
<9/T8. 50S24 §
6& | 357} 500 [14.9| IBE | #0091/, 4807, 43778879, 45,8 A8/ 1147/38, 18715, 48,13, 5017 8
67 | 362 | SO0 [13.8] JOOD | 40/4,0/T, $L /8, 4379, 44711, 45710, 46 /15,07/13, 48710, 49./14, 80,13 < &
68 |34.5 | 500 |15.5] 37.5 | 2890, 39/21, 46,24, 41719, 42/F4, 43727, €4/ 32, 45758, $8/08, $7/41,044/M,
AR/ 45, FOHS
69 [ 32.5 | 500 |/7.5 | B (1973,40510,61519, €2 19 43702, 45729, 45714, 46,048, 47 1406, $0/H ANITI0L6E Ox93 T l V E R T 0 N
PO [ 325 | SO0 |I7.5| 367 L3771, 3000, I0/7,00/18, 60720 41730, A S PR 45770 A5/23 SapeZ, 4TI40. 6H'T, 8P-9
43,/34,30/57
ol i77 1335 ] G0 [,5 5 { TGO | F078, AU, AT 1T, 433, 470, 3 37 (3T, 77 L, A0/, 49/ 28, 0 TE
E 72 [32.7 | SO0 173 J7.5 | S073 3373, 4070, 9,13, 41/29, 43,40, 44,195,937 30, 44739, 47/ 44,4074, \ LIST OF KULL.ENBERG SAMPLES
hichalloide - N239,000
N239.000 S| [T 375 [ SO0 /85 0.0 [0/22,40724,42 735, 43/04, 470, 4384 457 5247 /4T 40754, #0784, 5005 + ——f— P.B + o ‘-pé' e
| (74 | 3.5 | 500 [I8 5\ 365 | 397, 40/5,64/ 77, $1/30, 93,13, 14 (41, 88/18, 48720, 47/18, 53/, 30/ 90 ey S %Q&\ MATERIALS
Z| (75 (3301 500 | (70| 36.5 | 377,00 M L4 AL/ 15 $3/1, 44/ T8, 45/ 26.96/19, 47,35, 4 /% A2/58,504 £ %) o‘« A0
76 | 332 | SO0 |76 8| 374 | Ta78 39770, 407 28, €1/ 33,427 37, 45750, 41753, 43,747, 46 54,453, 90/ 17, O Kar & o & @
43/96, 50,71 K78 | 4G.2 [0.0-1.8 | Orgonic_wally SAND
77 [ 373 | 500 [/8 7| I7Z | 58/18.98/23,40/48,41/70, 48/ T8, 63786, 43,88, 93/ 9% 46108 41/163, SYMBOLS NOTES: \ EXISTING 35 FT. CHANNEL Trace of psa gravel
A8/ B0, 49175, 50,/ 52 ® P-{No )~ IR62-6F probings ware mode By driving KT8 (378 [00-3.1| Organic SILT
78 |22 [ 50.0 [178] 36.9 | 3777, 38/8, 39/ 1% 40/10, 4i 49, 42/61, 43/58, 44860, 45,47, 45,93, 47449, _, an “A" griti rod [9/i6"1L0 - M5B O.0. ) with \ @FU'24 ¥80 |36.5 [0.0-%3 - -
48/70, 49473, 50NE : a 142 (D, hammer howing o free Foli of 18~ ka1 4| 0.0-23 " "
79 1330 | SO0 [/70 | 37.5 | W/7,38/18, 60T, 01/ 5, AR/4L, 632244727, 43729, 44725, 47703, 40708, | COMMON ® (NS - 1870 probings were mode by driving 23-4.4;Organic silty SAND
! a1, 90/% i et laes on “AWw " driti rod (578" LD~1"2/4" 0.0} with W62 [ 380 | 0.0°18 | Organic SILT
50 974 | SO0 176 [37.5 | 34770, 3973, 90708, 417 AT AL/ M AILEIAA/IZ 43730, dd 38, 47735, | ’ o /4.3 [b. hommer having o frew falf of 18" kel 1.8—431 Grovally SAND
PRy pPpp e - Probings ore i Fesl ond Roths and are referred % [¥83 1383 [0C-50 | Organie SILT
&7 365 1560 1351500 : Yo the plane of Maan Low Water. Y24 ka4 [487 | 0050] ° v
. 3 ] ] : M A 197, ) . | 04
65 [ 35,5 | B0.0 /37 | 40 F | 43730, 42748, 43747 05 00 4T/63, 4472 437 73,3079 {COMMON © Fo-tNo) - f,‘f,f,&d;ao, .r:';.:.“";’j’g’ For graphic jogs \ KBS (389 [0.0-60] *© -
85 360 | 0 |/401500  FENCE — 1970 Kultanderg piston cora bottom sempies %8s [324 [00-42 __
8& | IEE | OO0 [/3.2] 421 | 4379, 04710, 43,1, 8578, 4710, 40N 4IN. 50/ T PT — 18970 -71 Kullsnbarg piston cora boftom " 4.2-590 | Sirotifised SILT & CLAY
(87 [ 387 | 500 | 119 430 | ¢arse. 45/as, 0674, 47/80,94/30, 43,30, 50/ 3¢ . sompias (Eavironmental } i x0T (381 gg-:: g.luu. —
Kulianberg sompies were d inside o I- 778" ~4.9 | Organic S)
10, 27C D tronsparent plastic limer tube contained xgs [373 [0C-50 - "
H238,000 + insida & 5-1/2 {1 standord blaek iron pipe fitted % [Kkes [36.1 [0D-50] =~ - 238,000
wilh @ baveled ond sharpened drive shos Fenetrotion K80 [371 |0.0-27 " "
was Dy frae faii of 511, axcep! whers roted ofherwise 27-3.5 | Sondy organic SILT
The ossambly wos baltested with 360 (bs. of laod 3.5-4.) | SAMD
waiQht, #xcept where nofed ofherwise. Free fol! distonce T T - T ELT
was confrolied by @ release mechonism which was iriggend -5 yas *91 [38 :g_:s g"“, ",':mcsf:h
By @ suspeanded piiol waight trip which struck the Botom : renic sity
M OUN r H 0 P E B A Y af a fixed distence below the cutter heod The sompis was K92 | 359 | 0.0-50 [Orgaaic SILT
induced in the tubs by means of o gasketed prston, suspanded % [X93 [35.9 | 0.0-3.0 B "
al bottom favei by & wird rope ond the core borref rall oround K94 1355 | 0.0-50 " -
the fixed piston Aspring leaf fype core colcher berween Ihe %95 |35+ [00-50 " -
core fube and the barrel reloined e sompie X9€ 134.8 [ 0.0-50 " "
Bortom sievotions wers by i#odiing gnd wers reduced by K97 | 368 | 00-9.2 | Sandy arganic SILT
fida curve. Locations were by sextont, plotted on computer XE-13 [37.7 | 0.0-50 Organs clayey SILT w/ahells
drawn sextant chorts oufomatically computed from survey XE18 |37.7 100-50 - . = =
coordinarad sighls. Samples were foken from Corps of £ng. !6..9 oy = < - -
togboct Moname!. Description of matgriais ard those of (13 00-32
the 0 ", RS IO, URMES o by asterisk ¥
denotihg Iaboratory analysis and classification.
Fiald books -R 8 H. 1528, 1976, 1977, 1978, /1996, 2077, 2078, 3005 8 3006
B M No 2(:93]) Eler. 28.26 f!. obove M.L.W., Tivertan, R/,
G M No Zrig58] Etev. 1148 f1. above M LW Foll River, Mass.
237,000 ACP-f7 depih contour shown thus. — ——— = —
— Topography from enlergement of U5 C &6 5 Chart 350 FD-20 @ KE13
) ond grevious dolo B:Y(\94Bl
Coordinates ars on the iombart Grig System for ’?44.
he Commonweaith of Mass.
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CORPS OF ENGINEERS

240,000

E67),000

coN rouﬂ\, ’
s

% FL CHANNEL

NOTES:

For genara! notes, see Shwat 2.

For symbols, probing ond somple notes,
sta Sheet Z.

£74,000

EET3.000

1"= 200"

EETS,

1. S. ARMY
=4 < =] =} o]
g g g g g g
9 i 5] bl 14 -
= ~ = ~ ~ s -
b bt = 8 [-1 N'& ]
N N
&3
=Yg
‘& KE'S 4;,&
‘ % l N244,000
rzes,000 Wt Q‘) Y
s
_5} K6}
BRISTOL
. A
NE C K
EXISTING 35 FI. CHANNEL
¥
K62
»
oo.
Nz43 000 I . | N243,000
KE
MT. HOPE
PT. FD-IG©
» 90
p* LIST OF KULLENBERG SAMPLES
e » [ 1 < qu MATERIALS
(/ p30 Ay
09 Organic SILT
42,000 [ | —w N4z 000
Dis4 %
LIST OF PROBINGS \)“ . . -
LEWATION d‘/ METHOD OF PROBING “0 ‘ Brywh SAND
W DRIVE LENGTH Oryemic sitty SAND
R s e - ! . Ovgenis TILT B peat
CEETELY BLOW COUNT K77 1392 |0O-L.T | Gravally somly SILT
75 (358 450 6.2] 90.7 | " Vhr, % Tim, 9 Vo, ¥ Vo, ¥4 Ui / XE1 [ 40.3 | 0D 50 Gremaie SILT wiehwils
24 | 37.0| 450 | B0 | 436 | %%s e § g :_: £$ gg::: - - -
25 | 356 | 45094 2 , 3
26 | 376 | 45476 - , .
27 (375 [ 450 7.5 3 .59 &9
P | 323|453 /30 4 .,
28| 377|456 79 H y
(3037945879 & | axes
3/ [ 396] 45660 2 h
88 | 363| 500137 | 423 | #3720, 44717, #F/ 1005753, ST N7 A0S0, 497118, 30138 * ’
89 | 316 500|164 | 420 3713, 44739, 40744 470, 477 70, 40N, 43,71 S04 7Y z e
281,000 ["o5 [ 350| 500 |/50] 47.1 |+ s san L ‘,.;,’ /’ __l.. _l._ + + N241000
- I = ’
/
/DT
;g™
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CORPS OF ENGINEERS U. S. ARMY

] 3 3 A =
§ g Q 2] 84.‘ e E, o “"---'!";‘_Q_S
& 8 g £ ve7 ol g B0 ISt T
iz 16,000 & g g g & 3R24.6000
N 045-)_*
& r/"é‘@ 640
e, 7o £ e
SHE(“ 4"'6’4 /;-a"_
A
r 5 /VQ
a BEACON{1939)
xS SULF o poc
245,000 (Y513 H245,000
83
} K14
LIST OF PROBINGS | B
EXISTING 35 FT CHANNEL o METHOD OF PROBING
IRV
LY CAPC) G DRIVE LENGTH
Fprsa @Q w OVER
SEEE L EY BLOW COUNT
b i3 {30z 450|158 T, Y, WY, e,
2 4362 45088
> | [#5[390] 45060
3 16 [377 | 459 | 82| 419
4 7 [ 305 | 450 /45
z 18 | 233 43506 |Zi7
a 32388 | 46678 iloz
qo B3 | 360\ 500 |/2.0] 90 d | #172.9073. 4353, 8473, 45710, 0%/11, 81713, 4815, 43/14 3817 j
51 (84 (223 | 500 |27 7| 5.4 [w or #00 & mamsaen 10 332, 3472, 1 FD26
- TSI, PSR ITSI, DRSY, AR/, 45700, i PIE® @ N244.000
—1'— 3 N, LR, AR, AP, ASLIT A OAS, AT 0 R SR 9 d, $0R | + A
& 3721500 [128]|96.6 [« o %00 a wasser 70 423, ersv 5074 \ |
4 2} (82 [34.3 | 500 157|946 | 57000754773, 4977.4870, 5012 1

W KE-3

T FT. CHANNE,
LiST OF KULLENBERG SAMPLES S0 EXISTING 35 t

X102,
MATERIALS a

TIVERTON

K58 | 399 | 0O-6.0 | Orgame SILT

% | K&C | 38.2 | 0.0-50 - ~

ko8 [ 3616037 - =

37750 [ Sandy organic $1LT

%98 | 370 100-39 . - B .

Ivza3,000 K100|37.2 {0.0-1.8 | SAND + +

T %[ KIOT[36.2 | 00-2.0] Organic SILT

K02 | 37.6 | G530 - -

35-4.8 [Fine SAND, SILT & CLAY [sirotified] o

K103 | 36.7 | 6.0-50 ] Organie SILT Kol

{troce of msod in bottom of spoon) bo_ 1

KIN}Z?,Z 0.0-34 | Organic SILT

M OU N r HOPE BA Y 4°5.0[ Clayay SILT [steclitisd}
% [KIOS | 34.5 | 00-3.6| Orgenie SILT

KI06 | 27.4 [00-50] W

®[KE3[36.1 |00-50] = * wiumiis

+ NZ243,000

o - + + [+
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CORPS OF ENGINEERS U._S._ARMY
8 g \g g g 8 3 8
g 3 1 ° o a 3 2 wzsuooo
pesioo £ N H L g 8 3 § - e
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N o
N 3
\
6 A
o
7,
{b\ Ly
<

NZ50,000 l

LIST OF PROBINGS

LEVATION METHDD OF PROBING

o1
WS
P &
SESETEEY

g "’“&K

EE79,000

IEGTB

DRIVE LENETH |
VER
BLOW COUNT
33 | 370 | 466 98 }
341388 46278 '
I5 | IE5 459 74
6| Ie4 | 450156
| =6 2o f 95
J7 | Iz | 454 |62
|93 1365 | 500 (/35|44 | 4572, 467, 91/5, 4877, 49770, 50,12
EZQQ‘OOO ‘
K57
247,000 + o
eF-33
hu]
K58
4'47‘0
Loy
AE

APRIL-JULY 1962

MARCH (970

(CiFo-14

.34

+

\ EXISTING 35 FT CHANNEL

pPIs
L]

FD’IS@

(]
90

_|_ ® 53

X535 \
|53

__1._

LIST OF KULLENBERG SAMPLES
.. "\ A
n o oy «Q..@" MATERIALS
KE-7 S N
00-80 |Organie SILT
0.0-50 " N
0.0-%.0 B "
aoso|  *
go50] * F
K56 00-50 - "
05-50] v wimain
0080 - -
AY

+ +

MOUNT HOPE FBAY \

A GRAPHIC SCALES
R 200 o 250 400 55 | BT | a FALL RIVER HARBOR
2000 e e——— =T — MASS. & R.I.
NOT L2 swerct soras, see spest 2 ) o IMPROVEMENT DREDGING
For symbols, probing ane sempie noles, \ 40-FOOT CHANNELS
see Shoet 2. fass. O, e — DESIGN MEMC-PROBINGS AND BORINGS
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T _ (chae Deion ]

{es80 000
[es8i 000
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CORPS OF ENGINEERS U. 5. ARMY

o [=] (=N
g g g g 8 g
N2 56,000 ] Z 5 H 5 & N256,000 |
—
@ 3 N & & © & P,

.0 BKEN

N.E POWER CO {Brayton Sta.)
Approoch chonne! {35 depth at M L W) —
{PRIVATE}

K ka7

/00

K13
ki 0

o Ko7 oKils  OKyA

FO- 1L
xuong @q e l

Ki2

e - + + + +. e

P42 Ok48

Ox4g

MOUNT HOFPE BAY

LiST OF KULLENBERG SAMPLES
N

EXISTING 35 FT CHANNEL

Y
T MATERIALS

2 &

%

&

8 [376 [00-50 [Dk brown, erganic SILT, wiodar

T & shall fragments

K9 353 [0.0-50 | Black, looas organic SILY N254.000

KIO [38.5 [ 00-50 | Dk brown.ergunie SILT, w/odor,

shalls & ohe sterfish

Kil_[38.2 [00-3.5 | Dk brown, locss arganic SILT

13
rqp O

K2

. o
IH254,000 __!,_ - + KE-B +
i . o5 ATLANTICHEY)

Ny 35-48 | Brown, gravelly sandy SILT
% [KiZ [38.2 [0D-48| DL brown, loass orgenic LT
LIST OF PROBINGS © oo
- w/otor @ shall trogmenis
LEVATION METHOD OF PROBING 6. ) KI3 [37.4 ]0.0-1.1 | Ok hrown sundy orgeni SILT
LOW MLW, g% -
% oy KIO T1-48 | Dk_gray organic silty SAND w/odor
e@e-«,z.é‘? i <& “\:q DRIVEVEENGTH a KA | 267 | 00-80 |Organic SILT
‘\0* éf@‘:\ &L BLOW COUNT STAPLES COAL O, [xa7 [35.2 Jo0-10 t_2
b (Gtobe Wharf} 1.0-44 | Med. tine SAND
36 357 46073 T P LE]
E - 3 K48 [ 36.0 | 00-3.3 | SAND w/anally
39 | 380 | 479199 - K49 137.0 [00-41 | Organic SILT
40 | 379 468|895 o W50 (383 [00-50] - -
:; ;;g :g; ';; -3 kS| | 35.2 | 0G-47 - O
M % |87 382 [o0-30] " -
& ¥ .
43 (378 450 | 7.2 | 420 | < %e, *1 %, 3% = WI07 | 36.6 | 0.0-1.9 | SAND
#9377, 220 20 = K108 | 37.0 | 0.0-20 | Grqanie SILT
O IS SO IZ 0 GHD % OF Wo6 B neNwEA 70 300 ) Kifia {36.6 [00-3.2 | SAND w/shalls
95 1366 500 | /34| 457 461,470 9856, 9375 3008 e X 2
[M253,000 : 25 1366 | 500134 445 | 452, 46/4,47/4, 4877, 45/5 50:% & - [ 141 :::Io :;-‘: g‘g_:‘: :::g w/1roce of SRAVEL N2 53,000
97 (358 | 500 J42[47.2 | ears 4vre 1005 x + 4 1 00-3;
—_ Kilz [38.0 |00-30]
88 (356 | 500 /44 4_?4 A2, ATSS ABST, 4857, 30510 ': Xii2 |38.0 | 0028 -
|22 {370 | 500 /3046 / | €/ serre. oo 20740 ¥ii4 1368 [ 0.0-3.1 | Sandy organic SILT
JOC|IE7 | SO0 |13 3| 458 | s, 47/%, 4808, 4378 50010 ] cfleso R I V E R 3TTS0SAND wishells
101 | 380 | 500 120|965 | #7 0F #ap @ wawnen 1o 520 1 T T e s Toans
KE-B | 39.5 [C.C-50 Orgome cloyay SILT w/shells
KE% |38.6 (0050 " = v .
KE1||384 |00-50] - - . 4

@ KE-9

]
4252000 + 59 5
-

€D-12
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CORPS OF ENGINEERS Ll. 5. ARMY

[s]
o
=1
FALL RIVER
o ELECTRW LIGHT CQ.
w w
‘ - HOLE
JO CHANMNEL — DAILL e

Proposed Future piar- 50'x 1300 / - .

SOMERSET [Montaup Eisct Co.) :“‘:::"-.

=~ ~ .\ PERN CENFRAL R R.

691,000

E688,000
E&89,000
E690,000
E692000
E654,000

SEWAMMOCK(1939}

(L3.CAES51934)

N2eQ 000

hi260.000 i

LOOK BORDEN
LUMBER CO.

-~ '
—
AN
AN
CITY PIER ] L]
h CITY WHARF
259,000 _i_ N + . _l_ #299,000 |
-
Pl
S g EXISTING 35| CHANNEL
BRAGA BRIDGE(FIXED} [ ——
Hor. CI. 400" (Fult chaonnel width) "'l - -
vert. Cl. 136" above MHW I PACIFIC TERMINAL
CIMiEs  SERVICE LIST OF KULLENBERG SAMPLES
&
o
LIST OF PROBINGS A Lt "ﬂ I
by S aLw/ o/ METHOD OF FROBING FALL Fe Su940) g &
2 A ¢ «
¥ NETH
x ﬁ" 4{:’ (“e ;‘, ?P “IVEVIE: £ %28 Graveily soady SILT
2 PEEE LAY BLOW COUNT . RIVER HARBOR K30 Organie SILT
4 45 | I77| 467 | 9.0 K3 " d
E_P 46 [Jac| 467 /5% W.C ATWATER %32 -
% T2 =2 520, Nc K33 . -
a4 102|368 500 (/3.7 4.8 |er or nawamw & 700 rO 483, 43/2,50/4 Il Appﬂox PROPOSED
103 |37.2 | 50.0 |IZB|96.5 | #reas2. 4874 305% . // - Sandy GRAVEL N258,000
IN2SBOCO| [T Se 5T 2.0 7 5| TR0 [ 1are, vars. 05 S277 200, B0W, o0 a7 7/ 8,k 128 5000 | + DIKE LINE K34 Wed. fine SAND 428,000
105|366 | 5O.0 |1 34| 374 [ 307730713, 80717, 41/, 41 /1% A3/, A4/18, 3718, 86 /12, 47710, - ;‘I:U'I_II,S:-:H: e
AR/, AR AT0, ST/ 10 X 8 - anie . Trace
106|370 500 [13.0][43.4 | Mow coumr wor avaiadis K36 | 38.0 | 0.0~ 1.2 | Gravelly SAND
107 | 364 | 800|136 |43, 7 | 15w a7 a8 7, 07/9 9878 49100, 50/ K37 Mo record
108 | 36.5 | 500 |35 7.7 | 4/, 3874, #0477, 426, €37, 4471, 43715, 4473, 47712 48/, %38 | 378 [00-08] Sendy GRAVEL
va/, 5015 k38 [394 | 0.0-50 Organic SILT
1 [FO3 [37.0 | BOQ 127 [ 38.5 1 39,0079, 4171, 42718, 43730, 44748 4354, 04/ 38 47/36.44735, k40 378 {0.0-2.t | Gravelly sondy og;n‘.: SILT
: apuc, 1038 STAPLES COAL GO 21-37 | 5iliy sandy GRAVEL
711G [ 364 | 500 /3.6 | 36.6 [ 320 %0/0 41713, 42/ 22, $3700, 44,50, 43711, 46714, 47/TF, 90720, R41 (378 | 006-50 | Orgonlc SILT
%[ x4z 392 0050 ~ -
o IRAPE, 30/34
| (77 (373 [ 50.0 [i2.7 [ 378 |87 12744078, 116w, 978, 13702 44778 43775 88717, 7/78, ~ K43 | 368 00 50| 0
= 44770, 43720, 30728 L0 W44 [385 ({0050 * w
I\ 72367 [50.0 [13.3[38.5 | 503.40,7 41/ 7 4273, €370, 44744, 43/3, il 47,38, 48714, ~o K45 |366 ] 00-36] - W
« 43718, 50748 3.6-30 | Orgunit silly SAND
; ITE] |3§,5 l 500 pj"'];s_4 IO, M08, ST AR, ATFT, 48K, 9300, 44/ ATSI SRS, ®[KE-I0[383 [ 0.0-50|Orgonic clayay SILT w/shells
5 8/, 30/3¢
&| {774 | F70 | 500 [/13.0 [3B.7 | V10000, 4170 77, 4378, 4078, 4573, 48713, 47075, 48013,
= 0/, S0PE J. & BOWEN CO
15138 | 50012397 R R N L e R R XL | - NPSTO00
257,000 716 | JBA| BO0 |F1.6 | 3. § | 40799170, 8276 AN/D, 4477, 4578, 46711, 47714, 48/ 14,4319, 30517 ‘+_ ® KE-I0 ...{,_ e e
717 | 373 SO0 |I2.6| I8.8 |19/, 9073, 4170, 4E/8, £3/4. 490 43 /18, 45/14. 1716, 48708, 003
y 220 2070 Oka KEOUGH
(18 | 385 | 500|175 [ 40.5 | 478, 03410, 4475, 3573, 44730, 4T/ 12, AR/11, 48713, 8017 STORAGE CC.
jig | 374 | 50¢ 128 FO. 7 | WS, S AL G ST, SR ATL I HES 4, 43S0, 3SR
(20 | 358 SO.C {147 | 411 | 1870, 4356, 4478, 48/ 7, 4676, 47710, 4bSi4, 43711, S0/28 |
121 37| SO0 (127|403 | 40/2, 4175, 8875, 084, 83/3, #F/10, 4314, 4 B/12, 43714, 30718 ..7_7_-
2213721 300 /28] 39.0 [ 4072, 618, 4278, 4578, 440, 4308 2610 AWIS ARSI, 49/, 3019 .
! (3| 353 | 500 [14.7 | 383 | 3945, 407, 4177, 4179, 4574, 4413, 45710, #4782, ]
$TCI4 #8711, «BET, 30SPE ) K42g
K43 = o ]
P45
. . DEPARTMENT OF THE ARMY
EXISTING 35 CHANNEL o2 NEW ENGLANG DIVISION

CORPS DF ENGINEERS
WALTMAM, MATS

FIRESTONE RUBBER B LATEX GRAPHIC SCALES
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295,000 + o 3 e e, ovobing ond sample notes, + 40-FOOT CHANNELS
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e g+ Tus3g 8 [scae <200 [srec W0 DacW 33 |
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CORPS OF ENGINEERS AJ_ f ) ) U. 5. ARMY
s} = = "
g g g L §
LIST OF PROBINGS 2 8 z 3
2 ot © 2 LIST OF KULLENBERG SAMPLES
W ML~ METHOD OF PROBING * &
3] -
#@0:5 @d" "‘Q‘é«ﬁ; R N e e o rini b ":e" WATERIALS
‘,spé,,,é TS BLOW COUNT 264,000 o1 W76 ""9:8’ €
N'W 77 | 57645652 s #70 ¥ /80 DE._yray ity SAND
a 48 1368 | 464 | 85 .ET »7g i1 -42] 0k gray sond velly SILT
2| [99 (323967 [138 e ST e e T %13 | 386 [00-11 | Grey ity Serie GRAVEL
1 > | 150256 | 468213 oo W63 72 W78 Approx. lacarion W16 | 383 | 0.0- 0.9] Black sandy orgunic SILT -1
S| (7 |3z8(470 e 2 ®/55 o5z W57 of 12 "water main 09-1.3] Dk ity sandy GRAVEL
2 260 me 055 177 |  N.ETei8 reica-2 Supmarive . oray, tilty sandy
o| [52]306l950 15 o5 * eisg L7 @ | 140 covian on swisting dottom KI7 | 38.0 | 0.0-40] Black, loese orpamic SILT
z| [55]396 1450 ] 54 | 427 143asm, a3, w1/ o /5T ag FO-4 4.0-50| Blaek grovelly silty SAND
% 23 | 345 | 450 [10.5| J6.4\ 22714, 58787, 38/35, 40723, 4. /20, 42./73 /7 .5z 857 186 KIn {417 §0.0-5.0[ Dh. brown cegonic SILT w/odar 8 shelis
FETS, 44,08, $aTEE org3 ¥ Lt .. "’q) %[ Wis [316 ] 00-54] Dk brown,very Iooss onganic SILT
124|367 | 500 [/13.3 | 04| #1790, 48708 K/I0 44740, 43734 S6/62. 41759, 48,74 43770, 30/T7 3 ./ °/98 a5 ',. st G K20 [38.5 | 0.0-501 Di.brown organic SILT w/odor & shails
125|337 [S0.0 [16.5 | 42073794470 M715,48 /07, 47750, 44777, 43718, 50717 oo Y42 ./t W SLAGES # //'d: gjg“;&,”y ij o ”,‘5' K2( [38.5700-50] = . e s s =
126 |80 | 500 [12.0] 47 4 wror aoo d wawwen 70 300 or39 W 1845 @,—Df_, &7 &L (7o ba selocares) ‘3@ NEZ 326 |0O-41 | Bhack organic SHT
127 517 | 50.0 |18 474 | 10r8, 93775071 8/56 % é\"', S w8, NAYAL » 41 -5.0] Gruy %ilty gravelly SAND
/261378 | 300 U2 927 1403, 44/7.40/8, 48/15, 27/1%. 1700, 2872 10074 S8 a7 N ~ £ \\/: Reseave sTe K23 [384 |00 -20 | Wad fine SAND, iraca of groval
2 f;z ;7 ;:3 ﬁg 32(; lo;l&il/?‘.‘!/ﬂ.ﬂ:/f!,lvﬂ& SES 1T, SESPE, £T/EL, AR/ ED E9/EL, 49 3710 REF | \\ / Q:VQ ; i n prer ire & K24 [ 38.1 T O0- 2.5 Brown, med, finé SAND )

— [130]38. 0 [17.6 | 46.7| 477 4nzes evzrr, so/ad d Trer 1o & %25 [306 [00-4. k orgenic SILT w/0.1 foyer of -
131|374 | 500 (2 € | 45.8| 6/e.ex738 08754 43,74, 50,73 ®/36 N P l\ . ;‘."’.’2{',’,’,:;5’.3‘,’:.’,,“"’" K26 | 364 S :::r w.::o = HA 2
732|377 |46.6 115 | 36.5| 471z, euyws, wxarus, 495 7100 ¥er. INSET \ p - / >~ \ # [ K27 | 342 |09-46 | orgunic sILT
33| 326 | 4725 {14.9| 472|923, 05,18, 847017, 43,7136, 487190, ST/ 108 4T 37170, 47.3 /100 REF N263,000 SCALE \"=50' /35 HEH TEMSION ~ g \ / K28 | 375 | 0.0-20| Siity fine SAND
134 | 36.6 [48.7 1/1.5 | 49.2|45/%, 4/ R0, 41795, 48/ 195, 48.1/40, 431100, AEF. . ToOWERS ~ -=I— ; —|— XE-12 | 38.2 | 00-5.0] Organic cloyey SILT wishells
135383 [50.0 1117 | 2.0 43/18, 40726, 43730, 48,29, 47/ 78, 487110, 49./143, 30/172 Montaap Elect Lo [l G
136 | 392 | 492 1O0 | 42 7 | 4377 44702, 45709 45737, 67730 447040, 43,98, 45 27237, 49.2 7300 REF. 2 derigl tronsmizsion iines z\

137 |37 6 |44.2 | 6.6 | 381 [ 77755, 4000, 41778, 42718, 43729, 447241, 153 cieorance sbove MM W e ecoo'rc:fnctgL:o LiST OF PROBINGS
4.2 /ITS, 44,27 £00, REF. (146" Author.red] LEVATION
138|377 | 427 | 50| 905 | 41/8, 45770, 887/ 60, 4271100, REF. s —ﬁ \pg é’" LOW 113 «\(}\/ METHOD OF PROBING
739|300 | 35.4 | 5.9 | J2.6 | T37e, 34718, 3873, 04734, 38,4700, KT ~—— _ESLADESIB4S) &S e o S ORIVE LENGTH
J90 | 18.0 | 316 |126| 20.6 | 2179, £0/64,45/38, 04/47, 25/ 70, M/T3, X7/22, / qp& £ Q‘(&‘u qu.& d.e, Q«“P BLOOJEC?)UNT
3 23,95, 23,90, 30/178, 310, &4/, S 400, T N E Tel & Tel Ca SIS I ESEY 3
747 [28.2 1941 [14.9] 294 | 307530738, 30743, 33,57 34./%3, $540, sep32, Sudmarine 1l cobie 43.9
T77, SAEN, 307044 40,135, 417299, 427313, NOYE 0 4ikting bariem oo 400 (420 | 20| 420
S3SITE, 447350, 44,17 10G For sniorgement of probings 3o\ 404 | 420 19| 420
I42[F0E [FB4 | 55 | 349 | 3955, 36/28, 37748, 34773, 30.4/30, 14.4./100, REF in this area, see insel. WECHANICS N [2vo0) 397 [420] 23| 420
723[17.1 | 250 | 125 ]| IB.0| AA.R07T07T9, 535, 28737, 25r40, 18720 ¥ trazm) |2#301 40,4 | 425 | /6] 420
FAAT, FT/TT, T8 /R0, 227100, REF. ’ P00 39,/ | 43.5| 44| 435
THA[38.7 |43 | 50 41 1 |90 072043179, 3.17700, #EF (3480 304 | 420 | (16| 37.8 | 39/x, £074, wv's. 4/4
145|375 |42.0 | 4.5 | 20 |17 wtrioe, wex 7 2.8
1426|286 | 323 | 3.7 ) J0.6 | 31/2.32/24,32.3/9, 52.3/100, REX. I+O0 356 | 420 | 64 | 420
747 | 16.5 | 26.2 | 97 | 20T [ et eerme e aiin, 81730, 24799, £374%, SLADDING-HEARM *501 35/ | 420 | 6.9] 390 [ s0s16, 4s2, st
SHIP BUILDING CORP
A4, P62 7ED, PULIIO0, RET. 262.000 HOR P | 920 | 7/ | 420
4 198 [38.4 (437 AT | 477 | se/a 43722, 437 /4%, 6377000, REF. e _‘_ GD, |2+5 327 | 420 | &3 | 420
/491 36.8 [40.9 | 4.7 | 906 | 4234, ean/io0, RFF 300|255 | 420| 65 412 4
IS0\ 280 |36 2 | 78| 378 | 5270, 33,/i% 36723, 35/48, 56737, 36 £./4, |3¢50| 35.6 | 20| 64} S8 e2s2
34 27700, REF. DRIVE(18.39) rrsojorso 40.5 [ 420 | 1.5 {420 ]
757 764 [259 | 95 | /8.9 | /271,000, der1%, £144, FSFIT, 24738, 2378, 100|345 (420 | 75| 420
P E5.#/4%, 23, 3./100 REF- I+SO\ 293138 1 | B8 357 | 37719, 58560, I0.1/ 100, AEE
- /52| 39.0 [42.7 [ 37 [ 908 | 41t a2/0, 627730, 42.7/100, #EF. 200 295 | 420 | 25| #00 | 78, 4273
Q| (/53| 372|908 | 36| 353 | 38/3,40/:0, van/ie, wdas/io0 AEL ZeSO\ 29,7 | 42.0 | 123} 7.0 | 3878, 3375, HE /6 42T
E 154|274 37 3| 39| 291 | 2074, 378 513788, K. 37006, neF. FA L L FO00| 34 | 420 | 76| 377 | S5 3973, 40,00, 91718, 41724
| [BEi7 235 ] 64]20.5 | oirn e2sa. 237k, 22207, 2337000, ReC 350\ I78 | 420 | 4.2| 420
3| [F6[ 565 [ 500 |15 [ 922 [s3r20 eerte, 435 socurarsan s0sre, 43/ 75, 50000 BOWENVILLE COAL CO. [2+odorsd 42,9
a| [f57]8ele35]a9la/0 170, GA7EY, €3.0754, 8 A3/ 100, FET, 100 440 !
5 V| [758|39r L4368 | 95 | 9/ | 12/14, 43738, 43.4/00. #3.4./100, REF. A5 I8 | 420 | 72| 3F0 | ers, 4id. 42
Lt [139] 365 190.9 | 29 | 20 | soarw aanrme, aez. RIVER 2000 336 [420 | 54390 | %655, a1, a2/ 5
2| (6o [ 3731373 60 350 | sem, 3rs13, 17377, 37.34100, #it. (230 A% 1 (420 ] 89| 410 | 122
& |78l |220 )24 |24 ] 226 N/ 247, 244 /1, 24 47100, REF, i MO0 I25 | 420 | 55| 350 | 363, 3778, S85Y , IS, 401, 4151, 41L 1
wl (1621394 |42.2] 28] 47.2 [ 42/8 42.2/15, 42.1/100, rev. [ 330 366 [ 420 | 34 [420
1631368 | 41.0 | 4.21 91 | 0170 0if09, 007, 28 | EXISTING| 35 FT CHANNEL NOTE:
164 |32.3 | 36.5 | 4.5 | 30.9 | 230, 3470 36,907, 36,0/ 100, AET Probings are from survey of Mor 14 1972 by M Fishlock.
e 27 2Tat, | 19|23/ |2erm. tarom, 2¢ 17w00, wer 5 i Fizld books . R.Q H 966, 1336 8 3005.
765 | 397 | 4.3 | 4.5 | 1.8 | 4471, 43710, 40,734,408 3722, 403,500, #E¥. N26.000 + N2 61,000
/67 | 308 |43 4 | 36 | 415 | 2218, 43543 434700, 4545100, #EF !
[768 | 38.7 [#30 | 4.5 [ 47.3 [ c2/# 43/e8, o510, wer.
769 | 336 | 382 | 4.6 | 35.7 | 1642, 57,4, 3873, 382710, 38.1.//00, A€ ¥, FALL RIVER
6 70| 157 (226 | 7.5 | 16.7 | 1743, /3, 1978, £0r7, 21758, £1.719, FO CHANNEL — ELECTRIC LIGHT €0 NOTES:
Z2.ESRD, IRESI00, REF, DRILL MOLE| ;‘” w";::;m”’?“ Shoet 2'. -6
A [238 ] 9817 4 | /ars.13/3. 0074, #1/8, 22710, 23728, 1939 so0 _g,::,’,;’  probing and : . notes,
I 25 8/28, F18/100, REF.
| T7721 357 (494 | 5.7 [40.9 | #2707, 437135, 447145, 44,4788, 4847100 REF. !
(77T |38.7 [47.5 | 34|40.8 | #17r. #:.3/3.4r.07v00. #2F. P future pier-50'2 1300
174|375 | 414 | 4.7 | 414 [viaroo aer. (Montaup Elect. Co.)
(7751290 | 3.8 | 28| 3/.8 [ 71800, ner /
76| 156|224 | 68|78 ”‘./r'-::t;::nmwar.uﬂu,n-w’a, — ~/ /‘ PENN CENTRAL R R
177 | 384 [47.0 | 86 "G § | 43710, 44704 47700, ST I INE ST T/I00, REE e ’,’
178 | 35.9 [45.0 | €7 | 405 | 4774, 92./8, 43 728, 44,34, #5745, 45,7000, n€¥. —— —
7-1 179|390 (499 | 59140 6 |41/ /v 45714, 44,30, £0.9/35, 40.9/000, REF. -7
TGO I7A R8T | 9.7 | R0.2 | 175 62/ % 4L.174 4117100, RE, B Pra a — 7
(787 (363 [ #1.5| 521 47.3 [+ 2rm0.m T VIS
| [/8Z| 290 | 34.3 | 53| 333 [ r4ra sas712, 343,100, AeF. N260000 "~ b T F %“”oq, & K25 J
B 83| /56 | 223 67 | ;73 | e insds, dorsd, 27 PR /1OF, It 3144, =~ ecr E‘q 124 +
r Ir 57100, REF. fep, o -~ - [
J83 | 38.7 [BOO [/} 9 [ 357 | 4671, 4776, 480 93./108, 10/ 14% B ~ e d p"'vp,:"”e Ké4 COOK HORDEN AT TERCRTON -
785|359 |48, | 122 [ 421 | #3723, 44787, 45/ 10, 44./84, 877123, 947830, 48 14110 . o | LUMBER <O
186 135.9 [47.4 [ 1/.5 [ 40.6 [ 09, 40 246,43730, 44756, 42,23, 48 /47, 477134, 47 47190, 47 4100 REF 7es DEPARTMENT OF THE ARMY
18TV IBE | SO0 | 115 \REF | 1971, 4973, 4375, 46218, 47724, 49733 43702, 307103 HEW ENGLANG DIVISIGR
(88 37 9 | B0 0 121 | QD2 [ 4174 4218, 43715, 04,18, 43724, 45 /29, 4724, 48/38, 4348, S04 WR:EL&Z:.NE::;ERS
18T |37 5 | SO0 | 125 | 442 | 23/ 2,46/ 7, 47718, 43730, 43730, 80794 GRAPHIC SCALES r T RE
8 7901385 |€8.3 | 6.8 |444 | $2/0, 45,3770, vic_a " waren waww o " . 20 0 200 400 ) lL'l; tmhgf FA L L R lv E R H AR Bo R
195|320 1800 (12} |42 | 4372, 48/ 7. 4777, 84518 4335, 50,34 CITY PIER, 1"x 200 s s> MASS a R 1 8
CITY WHARF PRQRECT DR * "
o IMPROVEMENT DREDGING
e 40-FOOT CHANNELS
e ] DESIGN MEMQ-PROBINGS AND BORINGS
DATE sucusT 1972
8 o " I SPEC. NO. DACW 33
4 2 TO ACCOMPANY CRAWING FOMBER
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3 a DATED" 21 AUGUST 1972 F.R. 282
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A
CORPS OF ENGINEERS 0 la IC . H U. 5. ARMY
© =3 =4 . .
: : - 2 ?
LIST OF PROBINGS 3 & 2 g 2 2
w
iy % METHOD OF PROBING v “ - S al-
——
W Sy
J’.& WA P DRIVE LENGTH
o A 2,
g | BT EESD BLoW SOUNT UPSTREAM LIMIT
NN ETEL R OF PROVECT
El 56 | 38.5 | 4501 6.5 | 90.8f #1944, 42,0708 00/ 30, 45/27 P59
= 57 |27 | 4541475 -
1] 5 55| 3801|4771 97 ELECTRIC CO. DKl
g 59 | 2581 45.31/6.5 r‘
< § /92| 3641500 I3 | 45.2| sasz erie s0se, 4377 5008
193|389 300 /11 | 984 e, 503 ]
[194[36.7 | 50.0 (13T | 4B.5 | erct.44r3, 0904, 30,7 MONTAUP 1920)
951398 | 500 /02| 50.0 i
796|385 [ 50.0(11.5 | 48.2 | niz500s ‘1’ ﬁL N26B8.000;
197 | 376 | 500 |24 | 48.6 | 4271, 503 ] ® 23/
98| 376 | 500|124 284 | 4wt. 507 =]
799|395 | 500|104 | 48.0| 4372, 5043 K&
200\ 38 2| 500|118 | 48.2 | #s/1, 3072
201|384 | 500|116 | $6.2{ +7/2, 4870, 43/7. 304 =
2 202] 36.5 | 500 [13.5| 9767 eas. 0973, 5045 .
203 39.0| 50.0| 1.0 | 46.0 | 7/4.42/845/8. 5042 T P-57 -
| (204 373|800 |127 | 458 | easr.orr9.98/5 9573, 30510
1 (205]39.0] 50.0 140 | 6.7 | o2 480 4207, 3000 ]
206| 46.2 | 30.0 | 98 | 467 | 47/1, 4803, 4875, 50740 BREEDS coveE W KE-4
207|382 | 50.0 (108 264 | 4rrz eap. 49/, 50414 230
X8| 385 | 500 | K251 5.0 | 72, 4812, 48729, 30,73
| |209] 395 | 800 /0.5 | 47.2] eassenss. 5003 ’/
o | |20 377 | 300|123 | 465 | ir/2. 48004974 5078 1’/
» 2N 381 | 300|119 | F7.2| 48w a0/13, 30,30 L
| | 22| IBE| SO0 (12| FE4 | 4772, sawa 42,72, G004 s
3| (213383 sog |1t | 4621 erinanise s3re s000 v
3 2| 21| 368 | 500 | /1.2 | $34 (st ara,6/27,47/53, 48704, 12009, 30750 KT)
rt (251363 500117 | 402 4178, 42713, 43700, 4015, 93/ 35, 4/58 4547, 48753, 43/35,50/57 b ] -3
2| [26 3651 50.0|115| 454 |sern.e5r. s, 12700, 30725 i —l— —i— + -+ N257.000
5 ZIFV IE I BOC 17 | 433 | 0472, 9574, 8,7, 4777, ds27, a3/l 30515 - SHELL EASTERN ‘
[ 21a| 387 [ 500 779] 408 | 9071, 0202, 4506, 44721, 45/30, 48/ 28, 4T/ 34, 48/ 28, 49,413, 3071+ P56 PETROLEUM
219|300 500|710 | 47 4| 125, 4578, 44710, 4312, 48713, $7/24, 48731, 48716, 30715 PRODUCTS GO,
220| 37.8| 500 |12.2) 436 | #1722, 43706, 46748, 47/ 59, #0750, #2738, 367404
22| 39.7 | 500 [10.3| 49 7| 43,2, 9675, 9273, a2/10, 43702, 50715 100948
222| 33.3| 50C /107 | 4 7.2 [ sarz. a9r5, 5002 'y, K72
22T 37.0 [ 50.0 [{30 | 454 | #573.47/5, 48,7 as/v4_5057 i Raat = F1
224201 | 50.0| 8.9 | 47,0 #re. 43753000 -
225| 38.0| SO0 20| 46.2 | 473, 4873, 4318, 50013 Q. vy, .
r= 226 I5.0 | SO0 |JZO0| 2.7 | 9377 #4715, 5,72, 48719, 67,776, 44737, 43730, 50741 S 0 M E R S E T @ - EKE-4” EXISTING 35 FT. CHANNEL
Z27 |\ 376 | SO0 124 | B3 T | 4571, 4674, 4705, 486,498, 010 A Re -
|220] 364 | 50.0]116] 906 n/l,(.r/nt.d’/td.ll/t‘.‘5/.‘7.46/19.4&’!0.4&/3',dv:z,!a/ml e 227 -
229| 362 SO0 |38 | 45,7 | #7 0 A0p & wasien 16 48.9, 4374, 50755 \ ‘,”
2IO| 326 | SO0 |74 | 45.6 | 1572, 4774, 4874, 4378, 50/ Q-
3 231|352 500 |1 48] 432 | #4/5, 4370, 454, 47/6, 48,8, 4378, 5078 GKTB
- ‘L& 36.5| SO0 135 | GOM | 975 5270, 43772, 44718, 45718, 46713, 47775, 48/2%, 49719, 55713 L7
R L WS 5
4
/, T
+ -8 7 + - paee
4 .
5-1 0 T
LIST OF KULLENBERG SAMPLES A " Okra .
“é’ e L )
2 Q“g‘ MATERIALS 0 - i
-2 & £ |
& « '
Kl , 372 Sandy organic SILT 225 ,/
Graweily, organde silty SAND 226
Xz (318 Gray itly SAND 0224 ‘.
Gray sandy GRAVEL 223, ’ BORNENIIS4S}
#[ k3 'a05 Ok, brown., organic SILT warganic \ 8’222 ,’
rodar B shell fragments ." ®a2r i
6] K4 139.0 [0.0-5.0 | Ok brown, ofganic SLLT w/odor @ shelly) h _ 219, 220 P
K5 | 383 [00-50] = - - 3 = C] Propesed Brightman Straet o218 -
K6 | 387 |0.0-0.4 | Ok.brown, organic 5ILT \ Britge replacamant 213, IOS .F._;{;;j? 4
‘ O.4=2.1 [ D brown stndy, gravelly SILT A tisas) | fp-5 ‘.,,2'3535 7 PORDER CITY MFG CO
KT | 366|002 B Dk brown,organic SILT N2E5.000 P T 2 ;
2.8-33 [Lt brown fine sandy SILT (strat] sl + 2748 e2i0 14 ; NZE5,000)
K70 (426 Lost sampla 296 Pl ¥ ! - — —
K71 40.2 [0.0-5.0 | Orgoni *20% 8307 .
. 0-4, ganic SILT N 204 ;
K72 39.4 [00-3.0 " " b/
#[ X735 3830080 -« 20 20 0 -203 y o o
K74 ; 36.5 0.0-3.8 |Med fine SAND Fall River Gos Warks. 4 : : :
3 k7% 38.7 (00-2.2| SAND w/pen grovel 12-6" quy piges) N g g
7 %|WEw ;39,1 ; 0.0-5.0 | Grganic SILT w/sheils Fall River Elsct. Light Co ) @ 2
KE-H | 390 1 0.0-50 | Organic cloyey 5(LT wrahsily (Submarine powar cable ! e = = =7
L ra
[
,/.« DATE DESCRTION [
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— Bridge 1o be relocated: GRAPHIC SCALES W | R e
s U s tR[55[2%] FALL RIVER HARBOR
Hebl Y et
I NOTEs: o MASS. & R. 1.
omm of Mass - general 1o,
(2 submorine power cables) Fgr gymbafs, pzﬁ;:ea::’:a'nife notes, | e i | IMPRO.VE MENT DREDGING
{On axistisg bottom) sam Shaal 2 * Ty 40-FOOT CHANNELS
. DESIGN MEMO-PROBINGS AND BORINGS
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3 3 =1 T ACCOMPANY SCALE "= 200 |SPEC_NO_DACW 37
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i F G AR
FO-| FD-2 FD-3 FD-4 Fo I ' - il
QY. 1953 a5 ’ -8 FD-6
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FALL RIVER HARBOR
APPENDIX A
ECONOMICS

1. General. Fall River Harbor, primarily a receiving port, is a
principal transfer point for petroleum products delivered to retall
markets in the tributary area. Petroleum is received at this harbor
for two electric generating stations located adjacent to the channels.
Since delivery of the fuel is direct, there is no need for rehandling.
Direct delivery in this manner reduces costs and provides for more
economical power in the tributary area. The savings relate directly to
power costs since fuel costs are included in determination of allowable
power rates, as determined by State regulatory agencles.

2. Within Fall River Harbor there are two 35-foot deep channels
which originate in the deep waters of Mount Hope Bay. One, known
loeally as the "Bay Channel", serves the upper part of the harbor and
is located in the mnicipalities of Someraset and Fall River, Massachu-
setts. Deep draft commerce to this area consists chiefly of petroleum
products. The Tiverton channel services several major waterfront oil
terminals in Tiverton, R. I. Until recently, the existing 35-foot
channels have been sufficient for harbor commerce. However. because of
the rising trend in the size of tankers, the harbor is approaching in-
adequacy. The larger vesgels are subject to tidal delays now, and in
many cases in the future will be denied navigation altogether. Improve-
ment of the channels will reduce or eliminate the navigation deficiency,
thereby producing more economical transportation of the commerce. The
benefits in transportation savings are dependent upon volume of commerce
carried and the future vessel sizes. The anticipated increase in future
commerce depends largely on projected population rise during the same
period.

3. Population. The population of the tributary area served by Fall
River Harbor was estimated to be 1,130,000 in 1970. According to the
Bureau of the Census, the national population is growing at an average
annual increase of 1.3% and is expected to do so through 2024, the final
year of the project life. All indications are that the population of the
tributary area is growing at a comparable rate.

By 1974, the first year of project 1life, the populace of the subject
area will have increased to 1,189,000. An increase of 65% in inhabitants
of the area should be realized by 2024. This would yield a population of
1,962,000,



k., Statistics provided by the American Petroleum Institute show
that the national per capite demend for petroleum products in 1965 was
21.7 barrels. A projected rise to 26.7 barrels is expected by the turn
of the century and by 2024, a national per capite demand of 32.1
barrels will be reached.

5. HNortheastern United States is the greatest petroleum using sec-
tor of the country. Per capita rates for New England run 38 percent
above the National average. In 1960, the per capita rate for this area
was 25.6 barrels of petroleum and by 1968 it had increased to 34.6
barrels, an increase of 9 barrels in 8 years or an average annual per
capita increase of 1.1 barrels per year. The National per capita rate
will begin leveling off as nuclear energy replaces petroleum now being
used in many of the power production plants. However, the percentage
of per capita petroleum use in New England compared to that of the rest
of the Nation is expected to continue st 38 percent. Therefore, by the
year 1999, the local per capita will be 36.8 barrels and by 2024, the
final year of project life, it will have risen to 4.3 barrels annually,

6. Commerce. Commerce in Fall River Harbor has consistently shown
an increase throughout the years. In 1955, the total overall commerce
totaled 2,013,161 tons but by 1970, trade had risen 115 percent to
4,333,530 tons. This amounts to an average annual increase of 7.2 per-
cent in tons received, which is due in part to the rise in receipts of
petroleum products. Petroleum products, the major commodities received -
at Fall River in 1970, amounted to 3,851,407 tons, or 89 percent of the
total commerce. 1In the past, bituminous coal shipments were important
to this area, accounting for 42 Percéent of the total commerce in 196k,
but by 1970 no coal was being received in Fall River Harbor. Of the total
1970 petroleum receipts of 3,851,407 tons, 1,859,833 tons were foreign
imports and the 1,991,574 tons were involved coastwise traffic. fThe
following Table A-1 provides a statement of traffic for the past 15 year
Period.

B el



TABLE A-1

TOTAL COMMERCE

Year Short tons Passengers
1955 2,013,161 18,136
1956 2,201,889 34
1957 2,101,120

1958 2,101,916 1,212
1959 2,174,230

1960 (1) 2,942,012

1961 2,179,633

1962 2,599,329

1963 2,737,650

1964 3,161,590

1965 3,661,963 62
1966 b, 0h0, bl 21,180
1967 3,850,063 1,112
1968 3,541,631 17,030
1969 4,261,327 600
1970 4,333,530 778

(1) 1960 commerce shows an abnormal increase over the previcus year due
to 770,000 tons of granite designated for breakwater construction
at Newport, Rhode Island.

7. Future Commerce. Commerce in this harbor is expected to increase
substantially in the future., The greatest rise should be in the petroleum
products which are received at the oil terminals and distributed to the
retail market.

8. In 1970, commerce to the Montaup Electric Company included only
oil. The plant located entirely above the bridge has a rated capacity of
330,000 kilowatts and has recently added a small Jet turbine which gener-
ates 20,000 kw. 0il will be used exclusively in the future with existing
coal units being converted to oil. Table A-2 shows the computation for
the annual average fuel consumption for the Montaup Electric Company.

9. The Montaup Electric Company has property below the bridge suffl-
cient for installation of a 1,000,000 to 1,500,000 kw plant. A unit of
20,000 kw capacity, similar to the one recently added, will probably become
e reality within the next few years. This unit has been included in the
future petroleum demands of the company. An additional 600,000 kw unit
has been projected to be built on the property below the bridge about 1999.



TABLE A-2

Estimates of Fuel Consumption Over Project Life
(Power Companies)

Load Factor, Power Area 2 - (FPC 1980)
Average annual heat rate (FPC)
Average annual opersting time in hours

365 x 24 x .57 =
BTU requirement/kw/yr.

4993 x 900 =

Average annusl requirements - 0il

0ii - 19,250 BTU/1b.

46,934,000 =
19,250
Montaug
1970 - 350,000kw x
1974 - 370,000kw x
1999 - 970,000kw x
202k - 970,000kw x

New England Power

1970 - 1,060,000kw
1974 - 1,510,000kw
1999 - 1,510,000kw
2024 - 1,510,000kw

2438 #/xw/

heat content) API

yr. =

1.2185 = 426,475 tons of oil
1.2185 = 450,845 tons of oil
1.2185 = 1,181,945 tons of oil
1.2185 = 1,181,945 tons of oil

n

H

(s¢]

\n
nmnnan

Total Power Companies

1970 - 1,410,000kw
1974 - l,SB0,000kw
1999 - 2,480,000kw
202k - 2,480, 0001w

o1

1,718,085
2,290,780
3,021,880
3,021,880

1,291,610 tons
1,839,935 tons
1,839,935 tons
l, 839 ,935 tons

Ak

of oil
of oil
of coil
of oil

57%
9400 BTU/kw/hr.

4993 hrs.
46,934,000

1.2185 tons/kw/yr.



10. Future commerce will be augmented by the continuous growth
of the New England Power Company. Since July 1963, when the company
began operating its first 250,000 kw unit, it has added another unit
of equal size and also a 560,000 kw unit. New England FPower Company
recently filed application for a permit to operate a 450,000 kw unit,
and if approved will begin operation by 1974, the first year of proj-
ect life. New England Power Company using oil exclusively in the
future as coal reserves on hand are depleted, expects to bring in
1,698,675 tons of oil during 1971. If the 450,000 kw unit is approved,
an additional 550,000 tons of oil will be required for operation. New
England Power Company's future demands are expressed in Table A-2.

11. "Tables A-3 and A-4 show the estimated future receipts of
petroleum products to existing terminals, exclusive of power plant
receipts. These receipts are based on petroleum per capita demand
and population projections discussed in previous paragraphs. Table
A-5 summarized the estimated future receipts of deep draft commerce
in Fall River. The year 1974 was used as the first year of the proj-
ect life,

12. The Air Force terminal at Tiverton, Rhode Island 1s now enly
receiving jet fuel. (Not considered in Benefit Analysis)

13. Vessel Traffic. As stated, petroleum products comprise 89
percent of the 1970 commerce into Fall River. These commodities are
carried in tankers ranging from T-2's (16,500) to 32,000 dwt. During
1970, 157 tankers drawing more than 27 feet entered the harbor. The
size of vessels in the world tanker fleet has been rapidly increasing
in the past few years. In 1964, only 25% of the world tankers drew
35' or greater, but by 1968 this figure had jumped to 35%. Smaller
tankers, those with a 30' draft or less, comprised almost 524 of the
tanker fleet in 196k, but by 1968 these vessels amounted to only 45%
of the total fleet.

14. The deepening of the harbor will allow larger tankers to navi-
gate the area. Since the average tanker size is increasing rapidly, it
will be most important that these vessels can be accommodated in the
future. Much of the commerce destined for Fall River originates in
Gulf, West Indlan, or South American ports resulting in high transpor-
tation costs, particularly with smaller size tankers. The costs are
reduced considerably with the use of the larger vessels.



TABLE A-3

ESTIMATE OF FUTURE RECEIPTS OF PETROLEUM, EXCLUSIVE

OF POWER PLANTS
Fall River (Bay Channel)
Receipts Population Demand

Year {Short Tons ) Increase Factor Increase Factor
1970 1,666,700
1974 1,666,700 x (1.3% x 4 yrs,) %%
1978 1,666,700 x  (1.3% x 8 yrs. ) %g
1999 1,666,700 x  (1.3% x 29 yrs.) %%
2024 1,666,700 x (1.3% x 54 yrs.) %g

Ly
2028 1,666,700 x (1.3% x 58 yrs.)

3

TABLE A-4
ESTIMATE OF FUTURE RECEIPTS OF FETHOLEUM, EXCIUSTVE
OF POWER PLANTS
Tiverton
Receipts Population Demand

Year (Short Tons ) Increase Factor Increase Factor
1970 714,300
1974 714,300 (1.3% x 4 yrs.) gg
1999 714,300 (1.3% x 29 yrs.) %
2024 71k, 300 (1.3% x 54 yrs.) %g

=

Petroleum
Receiggs
1,666,700

1,753,400
1,892,592
2,885,200
3,566,200

3,675,100

__Petroieum

Reéiiﬁii
714,300
751,400

1,236,500

1,528,400



TABLE A-5

ESTIMATED FUTURE RECEIPTS (PETROLEUM)

" Fall River

Petroleum Receipts Totel
Year Power Companies Excluding Power Co. Fall River
1970 1,718,085 1,666,700 3,384,785
1974 2,290,780 1,753,400 L, olk,180
1978 2,290,760 1,892,592 4,183,372
1999 3,021,880 2,885,200 5,907,080
2024 3,021,880 3,566,200 6,588,080
2028 3,021,880 3,675,100 6,696,980

Tiverton

Petroleum Recelpts Total
Year Power Companies Excluding Power Co. Fall River
1970 714,300 714,300
1974 751,400 751,400
1999 1,236,500 1,236,500
2024 1,528,400 1,528,400

COMBINED TOTAL - FALL RIVERZTIVERTON

Petroleum Receipts Total
Year Power Companies Excluding Power Co. Fall River/Tiverton
1970 1,718,085 2,381,000 4,099,085
1974 2,290,780 2,504,800 k,795,580_
1999 3,021,880 4,121,700 7,143,580
2024 3,021,880 5,094,600 8,116,480

A-T



15. The benefits have been evaluated separately for each of the
two channels. This method was deemed necessary since each channel
functions independently and has different navigation problems. At
present, petroleum products can be received in 32,000 dwt vessels in
the Tiverton Channel. These vessels draw 34 feet and are brought in
at high tide in this existing 35-foot channel. Therefore, if a vessel
arrives at a time other than high tide, there is a tidal delay. This
time amounts to additional costs which are added to the transporta-
tion cost of the delivered product. The additional expenses are
reflected in the hourly operating costs of the vessel. Benefits for
the elimination or reduction of tidal delays are based on the average
walting time for the vessels. Additional benefits are resultant from
the ability to use deeper draft ships at lower costs per ton,.

16. The existing bay channel has a controlling depth of 35 feet
and normally could accommodate 32,000 dwt tankers. However, due to
the Brightman Street Bridge spanning the channel, safe navigation pre-
cludes the passage of tankers larger than Jumbo T-2 (20,000 dwt.).

In view of this aspect of navigation, benefits have been evaluated for
the savings to be realized by using 32,000 dwt tankers in lieu of
20,000 dwt and have been attributed to bridge alteration. Benefits
realized from the potential deepening of the exlsting 35-foot channel
to 40 feet are based on the use of tankers larger than 32,000 dwt, and
exclude benefits resulting from the change from Jumbo T-2 tankers to
32,000 dwt tankers.

17. Docking and undocking procedures for all sections of the harbor
entail the use of 2 or 3 towboats. Improvement, by enabling the larger
ships to navigate the waterway, would allow for delivering annmual volumes
of products on fewer trips, thus reducing the annual cost of towboat hire.
The amount of reduction is taken as an annual benefit, attributable to
navigation improvement.



TABLE A-8

TRENDS IN VESSEL TRAFFIC
FALL RIVER HARBOR

DrF:ft 1959 1960 1961 1962 1963 1964 1965 1966 1967 1968 1969 1970
36 1 1
35 2 1 1 1 3 2
34 1 y 6 6 1 2 30 3
33 3 9 1 1 18 32 3 3 8 17 12
32 28 22 s 10 27 31 31 22 31 3 Sk 60
31 Lo g L8 L3 Lo 39 35 53 L8 59 62 66
30 22 12 35 3 k1 34 13 9 1 5 6 5
29 10 1 3 6 5 9 8 3 2 L 6
28 L 2 1 12 3 5 b 1 1 2
27 1 8 b 2 1 3 1 Y4 L 3



TABLE A-9

TRANSPORTATION COSTS FOR PRESENT 35-FT. AND
AUTHORIZED 4O-FT. DEPTHS (PETROLEUM)

Tanker Cost/Ton Cost/Ton Tonnage Total
Commerce Above Bridge - Domestic
1974
21,000 3.72 1403 5219
32,000 3.26 1403 457k
37,000 3.10 1403 4349
1978
21,000 3.72 1514 5632
32,000 3.26 1514 4936
37,000 3.10 1514 4693
2024
21,000 3.72 2853 10613
32,000 3.26 2853 9301
47,000 2.68 2853 T646

Commerce Above Bridge - Foreign
(Exclusive of Power)

1974
21,000 2.10 349 733
26,000 1.93 349 67k
37,000 1.63 349 569
1978
21,000 2.10 379 796
26,000 1.93 379 731
37,000 1.63 379 618
2024
21,000 2.10 713 1498
26,000 1.93 713 1376
37,000 1.67 356 595
7,000 1.43 356 509



TABLE A—2 Continued

TRANSPORTATION COSTS FOR PRESENT 35-FT, AND
AUTHORIZED LO-FT. DEPTHS (PETROLEUM)

Tanker Cost/Ton Cost/Ton Tonnage Total
Size (dwt) 35" Lo' (1000) ($1000)
Commerce Above Bridge - Forelgn-Power
197k
21,000 2.10 451 o7
26,000 1.93 451 870
37,000 1.63 b5y 735
1978
21,000 2.10 451 l7
26,000 1.93 451 870
37,000 1.63 451 735
2024
21,000 2,10 451 o7
26,000 1.93 451 870
37,000 1.67 225 376
47,000 1.43 226 323



TABLE A-10

TRANSPORTATION COSTS FOR PRESENT 35-FT. AND
AUTHORIZED 4O-FT, DEPTHS (PETROLEUM)

Tanker Cost/Ton Cost/Ton Tonnage Total
Size (dwt) 35° Lo! - (1000) {$1000)

Commerce Below Bridge Bay Channel - Foreign
(Exclusive of New Plant in 1999)

1974
26,000 1.93 1840 3551
37,000 1.67 1840 3073
2024
26,000 1.93 18k0 3551
37,000 1.67 920 1536
47,000 1.47 920 1352

Commerce Below Bridge Bay Channel - Foreign
(Installation of New Plant in 1999)

1999
26,000 1.93 732 1413
37,000 1.67 549 917
47,000 1.47 183 269
202k
26,000 1.93 732 1413
37,000 1.67 366 611
47,000 1.b7 366 538

Tiverton Channel (Domestic)

1974
26,000 3.64 750 2730
37,000 3.10 750 2325
2024
26,000 3.64 1528 5562
37,000 3.10 764 2368
47,000 3.10 (N 2368

A-12



TABLE A-ll

TRANSPORTATION COST SAVINGS,

CHANNELS 35-FT. VS 40-F?, DEPTHS

Average Annual
Equivalent

(3.250-,382k)

Channel @~ = Trans. Savings va 35' Savings Increase
Depth "~ Coste ($1000) Channel ($1000) 1974-PORL
Bay Channel Above Bridge - Domestic
1978
35' w/bridge 5632
35' w/o bridge 4936 696
Lo! 4693 300
2024
35' w/bridge 10613
35' w/o bridge 9301 1312-696 616
4o! 7646 1655-300 1355
Bay Channel Above Bridge - Foreign - Exclusive of Power
1278
35' w/bridge 796
35' w/o bridge 731 65
Lo 618 113
2024
35' w/bridge 1498
35' w/o bridge 1376 122-65 57
Lo! 1104 272113 159
Bay Channel Above Bridge - Foreign Power
1978
35' w/bridge oly7
35' w/o bridge 870 77
4o 735 135
2024
35' w/bridge L7
35' w/o bridge 870 77
4o 699 171-135 36

A-13



TABLE A-11 Continued

TRANSPORTATION COST SAVINGS,

CHANNELS 35-FT, VS LO-FT. DEPTHS

Average Annual

Channel Trans. Savings vs 35° Savings Increase Equivalent
Depth Costs ($1000) Channel ($1000) 1974 -202} (3,250-.3824)
Bay Channel Below Bridge - Foreign
Exclusive of Project Power Plant
1974
35! 3551
ko' 3073 478
2024
35! 3551
Lo! 2888 663-478 185 71
Bay Channel Below Bridge - Foreign
Power Plant - 1999
1999
35" 1413
40" 1186 227 x 0.2579 59
2024
35! 1413
Lor 11kg 264-227=37x0, 1408 5
Tiverton Channel - Domestic
127k
35" 2730
Lo 2325 Los5
2024
35! 5562
Lo 4736 826 - 405 = 421 161

A-14



18. Transportation costs are based on hourly operating costs of
vessels for the round trip time from ports of origin to Fall River
Harbor. A 24-hour allowance is made for unloading. The following
table shows the operating costs of specific vessels as derived from
published date.

TABLE A-12

CHARACTERISTICS OF OCEANGOING TANKERS

Dead Design Operation Costs (Dollar/hr)
Weight Length Beam Draft Speed U.8, Ffag Foreign Flag
(Long Tons)  (ft.) (£t.) _ (imots) At Sea In Port At Sea 1In Port
16,500 T-2 523 68 30'6" 14,5 200 182 115 96
21,000 jumbo
T-2 572 75 31'6" 14.5 251 233 143 124
25,000 jumbo
T-2 585 80 32'0" 1k4.5 266 2h7 152 132
26,000 605 78 340" 16.5 338 309 181 153
37,000 660 90 35'6" 16.5 4os5 360 226 181
47,000 736 99 38'0" 16.5 L35 389 243 197

19. The data in Table No. A-12 were used in estimating per ton deliv-
ery of petroleum products from Gulf and South American ports. Typical
computation of delivery costs follow:
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Point of Origin: So. America and Gulf Ports

21,000 dwt tanker

Basic Data:

Distance 2100 nautical miles

Cruising speed 14.% knots

Hours for fully loaded or unloaded at each port - 24 hrs.

Hourly Operating Costs:

At Sea $1h3
In Port $124

Round Trip at Sea:

%&bg kgg%s x 24 hrs. = 348 neutical miiés/&ny
2:=€8 = 6.03 days. Round trip = 12.06 days

V- S ¥ P Y

Payload = 21,000 x 0.96 x 1.12 = 22,600 short tons

Costs at Sea:

$143 x 12.06 x 24 = $41,390
48 hrs. in port x $124 = $5,952

Total $47,342 - Say $47,300
Tidal Delay 31.5' draft clearance 4.0'
Total depth needed - 31.5 + 4,0 = 35,5!

Channel depth available - 35.0°

Tide height required - 0.5

Delay time - 2.7 hours: transit time - 1 hour
3-7 3-7 = 0
SR x 5 .55 Say 1 hour

Tidal delay 1 hour x $143 = 143 - negligible

Cost{Ton

Trip-cost - $47,300

Cost/Ton = $47,300 _ $2.10
22,600 )
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Typical Derivation of Petroleum
Delivery Costs (U.8. Registry)

Tanker Class 47,000 dwt

Av. Dist. (Gulf Ports)

Cruising speed 16.5 knots

16.5 x 24 = 396 nautical miles/day

2100 . .30 da
m— 53 ]

5.30 x 2 = 10.6 days (rd. trip @ sea)

4O foot channel
2100 nautical miles

draft 38

Pay load = 47,000 dwt x 0.96 x 1.12 = 50,535 short tons

Hourly operating costs @ sea $435.00; in port $389.00

$435 x 10.6 x 24 = $111,000 (rd trip @ sea)

60 hrs. in port x $389 = 23,300

Sub-Total = 134,300

Tidal delay 3.0 houras x 435 = $1,300

Trip Cost = $135,600

&%%fg%g = $2.68/short tons
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20. In computation of the benefits, allowances were made for the
necessary time element required for the completion of the project. It
is estimated that the first full year of improvement would be in 197h4.
Therefore, benefits were evaluated for that year and for 2024, the
final date of the 50-year project life.

21. Tables A-9 and A-10 show transportation costs for the present
35' and authorized 40' channel depths for the various types of tankers.
Table A-1l shows transportation cost savings for the 40' channel depth.
Table A-12 was used for development of delivery costs benefits for petro-
leum commerce. Table A-13 summarizes for petroleum commerce benefits
for the 40' channels. The anticipated petroleum receipts have been
divided into two categories - domestic and foreign. This procedure is
necessary as transportation costs for domestic tankers are higher than
for similar foreign tankers. Currently, the oil terminals above the
bridge receive about 80% domestic and 20% foreign producte. Power plant
fuel is all of forelgn origin., It was determined that the larger vessels
would not come into universal use immediately after improvement but will
replace smaller ones at an even rate over the project life. The commerce
will be carried in 37,000 dwt tankers in comparison to the maximum
32,000 dwt tankers which can be used in the present 35' channel. Larger
vessels used by the 50th year of the project life will be 47,000 dwt.
Benefits for the larger vessels are based on a combination of 37,000
and 47,000 dwt tankers in that year. Equal use of each type was assumed.
Tables A-9, A-10, and A-11 show transportation costs and savings to be
attained.
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TABLE A-13

BENEFIT SUMMARY - PETROLEUM COMMERCE
(50-Year Life - LO' Channel)

BAY CHANNEL ABOVE BRIDGE - DOMESTIC

(1000) Benefit

Benefits 1978 128
(continuous 46 yrs.)

Incremental Benefits
(1978-2024 adjusted to
reflect 50 yr project life) 349
Total Domestic Benefit Above Bridge 477
BAY CHANNEL ABOVE BRIDGE - FOREIGN

Foreign Power and Non Power:

Benefits 1978 211
Benefit 1978-2024 100
Total Foreign 311

Total Bay Benefits Above Bridge

BAY CHANNEL BELOW BRIDGE - TIVERTON

Domestic 51000! Benefit
Benefit 1974 405

(continuous 50 yrs)
Incremental Benefit 1974-2024 161
Total Domestic Benefit 566

50% allocated to

pt of origin 283
NET BENEFIT 283
Foreign - Total Below Bridge 613

Total Petroleum Benefit Below Bridge

Total Petroleum Benefit - Above & Below Bridge

A-19
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22. By the year 2024, petroleum receipts in the Bay Channel are
expected to reach 6,588,000 tons. If this tonnage was carried in
32,000 dwt vessels with a cargo capacity of 34,300 short tons, 192
vessels trips would be required. After improvement, the same tonnage
if carried in a combination of 37,000 and 47,000 dwt vessels, having
cargo capacities of 39,775 short tons and 50,525 short tons, respec-
tively, could be delivered in 149 trips, assuming that 50% of the
total was carried in each class. Thus & total of 43 vessel trips
would be eliminated with consequent reduction in the annual towboat
hire. Average towboat costs are $1,800 per vessel trip, which includes
docking and undocking. Total savings would thus be $1,800 x Ll or
$77,400. As this savings would be realized in 202k, reduction to its
annual average equivalent becomes $29,598, an average annual benefit.

23. Similar benefits were computed for the Tiverton Channel.
The 202k commerce of 1,528,000 tons could be delivered in 45 trips of
32,000 dwt tankers. The combination of 37,000 and 47,000 dwt tankers
could deliver the same commerce in 38 trips, thus saving 7 trips. With
the average towboat costs of $1,800 per vesszel trip, a savingd of
$12,600 would be realized., Reduction to its average annual equivalent
would be $4,818 over the 50-year project life.

FALL RIVER - ANNUAL BENEFITS

1974 - 2024

Benefits Above Bridge (Bay Channel)

Domestic $477,000
Foreign 311,000
Total Petroleum $788,000
Towboat Saving 30,000
Total Benefits Above Bridge $818,000

The benefits above the bridge are based on the average annual equivalent
for the project year plus four. The benefits above the bridge are not
obtainable until the channel below the bridge is dredged. Therefore, it
seems reasonable to prorate the above bridge bay channel benefits on the
basis of the channel lengths concerned.

Total length of bay channel 38,000 ft.
Above bridge length 8,500 ft.
Below bridge length 29,500 %,
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Benefits Above Bridge Prorated

Above Bridge : $180,000
Below Bridge 638,000
Total Benefits to Terminals $818,000

Above Bridge

Benefits Above Bridge (Bay Channel)

Benefits Below Bridge (Bay Channel)

Foreign $613,000
Prorata share 638,000

Total Benefits Below Bridge (Bay Channel)

Benefits Tiverton Channel

Domestic $283,000
Towboat Savings 5,000

Total Benefits Tiverton Channel

Benefits Bridge Alteration

Domestic $910,000
Forelgn 204,000

Total Benefits Bridge Alteration

Total Benefits Fall River ProJject
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APPENDIX B

FALL RIVER HARBOR PROJECT

REPCRT ON

ENVIRONMENTAL SAMPLING AND TESTING

1971



EXPLORATIONS

Sampling within the area to be dredged consisted of 131 piston cores,

16 of which were for the express purpose of taking environmental samples.
Additional sampling for comparison included 10 pressed piston tubes, 11
grabs in Taunton River upstream from the project area, and four piston
cores in the planned disposal ground off Newport, Rhode Island. All
samples were taken during the summer and autumn of 1970 and early 1971.

DISCUSSION OF TEST DATA

Samples were analyzed for biological, chemical, and physical properties.
Of the roughly 4,000,000 cubic yards of material to be dredged, about
3.2 million are classified as organic silt and the remaining 0.8 million
cubic yards are granular materiels and inorganic silts.

Volatile solids in Fall River Harbor ranged from 3.36% to 10.54% and aver-
age 6.4%. Volatile solids in the Newport disposal area ranged from 0.75%
to 2.18% and average 1.26%.

Five day BOD in Fall River Harbor ranged between 1.73 and 2.57 mg0Oo per
L/0.5 gm and averaged 2.20 mg, while in the Newport spoil area the range
was 1.98 to 2.61 with an average of 2.19 mg. All fish survived bioassay.

Hexane solubles in Fall River Herbor ranged 0.0l to 0.23% with an average
of 0.07%. In the spoil ares the range was 0.06 to 0.09% and average of
0.07%.

Mercury in Fall River Harbor ranged from .0000137 to .000256% and averaged
.0000362%. Samples upstream, in the Taunton River ranged between .000015
and .000747% and averaged .000336%. It was noted that there was an abrupt
drop in mercury content crossing into the Fall River Harbor project limit.
Furthermore, grab samples showed higher contents than core samples, indicat-
ing that the mercury is concentrated at the surface. It is hypothesized
that similar concentrations existed in the Fall River Harbor project area
and that most of the mercury was removed by prior dredging. Mercury in the
Newport %isposal ground ranged between .0000019% and .0000062% and averaged
.0000031%.

The zinc content of Fall River Harbor sediment ranged between .00565% and
.00826% with an average of .00676%. In the Newport disposal ground the
range was from .00238% to .00637% and averaged .00495%.

There were no detectable pesticides or polychlorinated biphenyls at a sen-
sitivity of one ppb.



PISTON CORE BOTTOM SAMPLES

Samples were obtained inside a 1-7/8" I.D, 2" 0.D, transparent plastic
Liner tube cormtained inside a 5-1/2 foot standard black iron pipe fitted
with 2 beveled and sharpened drive shoe. Penetration was by free fall of
5 feet, except where noted otherwise. The assembly was bsllasted with 3604
of lead weight, except where noted otherwise., Free fall distance was con~
trolled by a release mechanism which was triggered by a suspended rilot
weight trip which struck the bottom at a fixed. distance below the cutter
head. The sample was induced in the tube by means of a gasketed piston
susperded at bottom level by a wire rope and the core barrel fell around
the fixed piston, A spring leaf iype core catcher between the core tube
and the barrel retained the sample.

Soundings were by leadline and were reduced by tide curve, Locations
were by sextant, plotted on computer-drawn sextant charts automatically
computed from survey coordinated sights, Samples were taken from Corps of
Engineers tugboat lManamet, R Description of materials
are those of the Inspector, Richard Semonian, unless accompanied by asterisk
denoting laboratory analysis and classification, ‘
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CORE NO,  BOT. EL. DEPTH RANGE

Ke MW MATERIALS | IN FEET
1 37«2 Sandy organic SILT 0.0-3,2
. Gravelly, organic silty SAND 3.2-l1.2
2 31,9 Grzy Silty SAND ' | 0.,0-1,1
' Gray Sandy GRAVEL o 1,1-1,8
I L0.5 Dk. brown, organic SILT w/organic 0.,0=5,0
odor & shell fragments
L 39.0 Dk, brown organic SIIT w/odor 0.0-5.0
& shells
5 38.3 - Dk. brown, ox"g"anic SILT w/odor 0.0=5,0
& shells
6 o 38.7 Dk, brown organic SILT 0.,0-0.L
Dk, brown sandy, gravelly SILT 0.h4=2,1
7 36.6 Dk. brown organic SILT _ 0.6-2.8
- Lt, brown fine sandy SILT (strat.) 2,8-32,3
8 . 3746 Dk, browmn, organiec SILT w/odor 0.0=5.6
& shell fragments
9 35.5 Black, loose organic SILT 0.0-5.0
10 - 38.5 . Dk. brown, organic SILT w/odor, 0,0-5.0
shells & one starfish
1n 38.2 Dk. brown, loose orgenic SILT 0.0=3¢5
Brovm, gravelly sandy SILT 3.5-k.8
12# 38.2 Dk. brown, looge organic SILT 0.C=L,8
w/odor & shell fragments
13 37.4 _ Dk. brown sandy organic SILT 0.0-1,1
© Dk, gray organic silty SAND w/odor 1.1-L,9
1 k7.7 - Dk, gray silty SAND 0.,0-1.1
. Dk, gray sandy gravelly SILT 1,1-L.2
15 38,6 Gray silty sandy GRAVEL C0.0-1.1
16 38.5 Black sandy organic SILT A © 0,0-0.9
Dk. gray, silty sandy GRAVEL 0.9-2,3
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CORE NO,  BOT, EL. | DEPTH RANGE

Ke MIW MATERIALS IN FEET
17 38.0 Black, loose organie SILT- 0e0-l.0
Black gravelly silty SAND 4.0-5,0
18 .7 Dk, brown organic SILT w/odor 040-5,0
& sgells
19# 31.6 Dke. brown, very loose organic SILT 0.0-3.L4
20 38.5 Dk. browm organic SILT w/odor 04,0-5,0
_ & shells
21 38,5 Dk. brown, organic SILT w/odor 0.0-5.0
& shells
22 32,6 Black organic SILT _ 0,0-Li01
- Gray silty gravelly SAND L.1-5,0
23 . 38.} Med., - fine SAND - 0,0-2.0
Trace of GRAVEL '
2l 38.1 Brovn, med.-fine SAND _ 0.0-2.5
25 30.6 Bl. organic SILT w/0.1! layer 0,0-1;,2
| of SAND |
26 36,4 Lost Sample
27%* 3h.2 Organic SILT , 0.0-l.6
28 ' 37.5 ' Silty fine SAND ' o ' 0.0-2,0
29 37.5 Gravelly sandy SILT 0.0-0.7
30 3.4 Organic SILT | 0.0-1.8
31 35.0 Organic SILT 0.0-4,8
33 37k ° Organic SIIT 0.0-2,0
. Sandy GRAVEL 2,0~3,8
34 37.3 Med-fine SAND 0.0-0.6
Gravelly SAKD " 0.6=1,0
35 37.3 Organic SILT " 0,0-5.0

- Trace of GRAVEL

36 38.0 Gravelly SAND 0.0-~1,2
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CCRE NO. BOT, FL. DEPTH RANGE

K- MW MATERTALS IN FEET -
38 37.8 Sandy GRAVEL | 0.0-0.6
39 39.L Organic SILT 0.0-5.0
Lo 37.8 Gravelly sandy organic SILT 0.0-2,1
- 8ilty sandy GRAVEL  ° 2.1-3.7
L1 37.5 Organic SILT 0.0-5.0
Low 39.2 Organic SILT 0.0~5,0
43 36.8 Organic STLT \ 0,0~5.0
L, 38.5 Organie STLT _ 10,0-5,0
L5 36.6 Crganic SILT 0.0-3.6
' Crganic siliy SAND 3.6-5.0
L6 26.7 Points obscured - location not " 0,0-5,0
L7 35.2° Organic SILT valid 0.0-1.0
Med-~fine SAND 1.0~k b
L8 | 36,0 SAND w/shells 0.0-3.3
L9 37.0 Organic SILT ' ' 0.0~L.1
% 3.3 . Organic SIIT B , 040-5.0
51 35.2 Organic SIIT | 0.0-11.7
5% 39,2 Organic SILT 0.0-5.C
53 34.9 Organic SILT 0.0-5.0
5k  Organic STIT 0,0-5.0
55 . Organic SILT 0.0-5,0
56 % 37.7 = Organic SILT 0.0-5,0
57 38.k Organic SILT 0.0-5.0
58 38,1 Organic SIIT | . 0.0-5,0
59 39.9 Organic SILT 0.0-5,0
60% 38.2 Organic SILT 0.0~5.0
61% 39.2 Organic SILT 0.,0-5,0

B-5



CORE NO,  BOT. EL. DEPTH RANGE
X- MM MATERIALS IN FEET
62 39.0 Orgenic SILT 0.0-5,0
63 38.5 Orgé.‘fi.;lc SILT 0,0-447
6l 39.1 Orgenic SILT 0.0-5.0
é5% 36.6 | Organic SILT 0.0-3.2
66 3646 Organic SIIT 0e0=3.9
67 39.9 ~ Organic SILT 0.0-3.14
68% 373 Organic SILT.. . 0e0a3,2
69 37.6 Brovn SAND 0,0-3,8
70 h2.6 Lost Ssmple ~ Sounding too deep

to warrant 2nd attempt
71 10.2 . Organic STLT 0.0-5.0
72 39.h Organic SILT - 0.0-5.0
73% 38.3 Organic SILT 0.0-5.0
Th 36.5 Med-fine SAND 0.0-3.8
73 38,7 SAND w/pea gravel 0.0-2.2
76 37.2 Orgenic silty SAND 0.0-1.5
: Organic SILT & peat 1.5-3,0
77 39.2 Gravelly sandy SILT 0.0-1.7
78 40.2 Organic silty SAND 0.0-1.8
Trace of pea gravel
79 37.6 Organic SILT 0.0-3.1 -
80 36.5 Organic SILT 0.0=3.9
81 Organic SILT 0.0-2,3
Organic silty SAND 2.3-h.l
82 36,0 Organic SILT 0.,0-1,8
Sravelly SAND 1.8-h4.3
83% 38,3 Organic SILT 0.0-5,0
8L k5.7 ~ Organic SILT 0.0-5,0
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CORE NO.  BOT. EL. DEPPH RANGE
v MO MATERIALS IN FEET
85 38.9 Organic SILT 0.0-5,0
86 3244 Organic SILT OeOsl1e2

Stratified STLT & CIAY e 25,0
87 36,1 SAND 0.0-3.2
Organic SILT 3.2-4.9
88 37.3 Organic SILT 0.0=5,0
Bom 36,1 Organic SILT 0.0-5,0
90 37.1 " Organic SILT 0.,0~2.7
Sandy Organic- SILT 2.7-3.5
SAND 3.5—1[.1
91 38.1 Sandy Organic SILT 0.0~3.2
Organic Silty SAND 3.2-5,0
92 35,9 Organic SILT " 0,0-5,0
93% 35.9 Organic SILT 0,0=5,0
ol 35.5 Organic SILT 0,0-5,0
95 35,1 Organic SILT 0.0-540
96 3L.8 Organic SILT 0,0~5,0
!
97 36.6 Sandy organic SILT 0.0-~4.2
98 36,1 Organic SILT 0.0-3.7
Sandy organic SILT 3.7=5.0
99 37.0 Sandy organic SILT 0.0~3,9
100 37.2 SAND 0.0-1.8
101 % 36,2 Organic SILT 0.0-2,0
102 37.2 Organic SILT 0.0-3,1
Fine SAND, SILT & CLAY (Stratified) 3.1-lo6
103 36,7 Organic SILT 0.0-5.0
" (trace of sand in bottom of spoon)
104 3742 Organic SILT 0,0-3.13
Clayey SILT (Stratified) 3.4-5.0
105 * 3L.5 Organi¢ SILT 0.0-3.6
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CORE NO, BOT. EL, ' DEPTH RAIGE

X- MIW MATERIALS ¥ FEET
106 27,4 Organic STLT ) 0.0-5.0
107 36.6 SAND 0.0-1.9
108 37.0 Organic SILT 0.0=5.0
109 36.6 SAND w/shells o 0,0-3.2
110 37,2 SAND w/trace of GRAVEL 0.0-3,0
111 38.1 SAND 0.0-3.}
112 38.0 SAND 0.0-3,0
113 38.0 SAND : 0.0-2.9
1L . 36.8 Sa.ndv organic SILT . 0.0=3,1

SAND w/shells 3.1=5,0

]-15 36.1 SAND 0. 0-2.7



FALL RIVER HARBOR, MASS, - R, X.

TEST RESULTS
Depth  Elev, Wet Apvar, Volatile Hexane
Explor, Range Below Unit wet Dry Unit Wgt Specific Solids Radio- C H N Solublic
No, Ft. MLW Classification KCF gnfec pef gnfec  Gravity ph 4 lcti\}:l'_t’ty g £ 4 c g
] : mr/hr

KE-1  0,0-5.0 40,3  Organic Silt w/shells 0.0k
KE«2  0.0-5,0 40.5  Orgenic Silt w/shells ' 0,02
KE—3 0;0-—5.0 38,1 Organic Silt w/sha].ls 81.6 1.31 ll?-6 0.76 2-5% 7.0 3036 0.011 1.98 0055 0,30 606 0.03
KB~}  0,0-5,0 39,1  Organic Silt w/shells 96.: 1.55 53.1 0,85 . 6.2 5.68 0.06 2,0 0,38 0.k2 5,7 0.01
KE-5  0,0-5,0 39,7 Organic Silt w/shells 0.02
KE<6  0,0-5,0 38.7 Organic Silt w/shells . 0,02
KE~T  040-5.0 37.0  Organic Silt w/shells - 81 1.35 52,1 0.83 Th b2 0.07 1,51 0,29 0,26 5,8 0.01
KE-8  0.0-5.0 39,5 Org.Clayey Silt w/shells ' 0.03
KE-9  0.,0-5,0 38,5  Org.Clayey Silt w/shells : 0,02
KE-JO 0,0-5.0 38,3  Org.Clayey Silt w/shells  75.1 1,20 42,0 0,67 7.7 6,01 .06 2,27 0,34 0,31 7.3 0,03
KE-11 0,0-5.0 38.k  Org.Claycy Silt w/shells 0.02
KE«12 0,0-5,0 38,2  Org.Clayey Silt w/shells 0.23
KE-13 0,0-5.0 37.7  Org.Clay:zy Silt w/shells 0,03
KE-1 0.,0-5.0 39,0 Org,Clayey Silt w/shells 0.01
KE-15  0.0-5.0 37.7 Org.Clayey Silt w/shells 0,0Y
KE-16 0,0-3.2 36,9 Org.Clayey Silt w/shells . 0.01
NEWPORT SPOIL AREA
KE-14 0.0-4.5 110 Layered, Clay, Silt & Sand

w/shells 102,7 1.6l 67.6 1,083 2.5T1 6.6 2,18 0.05 1,07 0.27 0,08 13.7 0.09
KE-24 0.0-1,0 110 Silty fine sand w/shells 117.2 1.88 93.9 1.51 2,667 7.0 0,75 0.06 0.4 0,08 0,05 9,2 0,06
KE-34 0,0-3.5 108 Silty fine sand w/shells 121,0 1.9 99.3 1,59 6.8 0,82 0,04 0,15 0.05 0,09 1.5 0,06
KE~4A  0,0-4,0 105 Fine sandy silt w/shells 115.4 1.35 91.0 1.h6 7.0  1.27 0.05 0,38 0,11 0,07 5.4 0.07

SAMPLES TAKEN USING MODIFIED XULLFNSERG CORER (1970-71)



FALL RIVER HARBOR, MASS,

TEST RESULIS

Volatile

or-9

0.525

Depth Elev, . Hoxane
Explor. Range Below Wet Unit Welght Dry Unit Weight Apparent Solids C H N Soluble
No. (ft,) =~ MI¥  pef ce pef ce Sp. Gr. () (%) () (2) c/N (%)

K-3 0.0=5.0 L0.5 86,0 1.378 Lh.52 0.7.5 2.50 8.1 3.69 0.63 <0.05 <73.8 0.13

K-12  0.0-4.3  38.2 84.09 1.346 Lh.36 0.710 2.57  6.97

k-19  0.0-3,, 31.6 57.15 0.915 23.60 0.378 2.h9  10.5h

K=27  0.,0-h,6  3L.2 67.23 1,077 32.02 0.513 2.0 9.97 :

X-42  0.0-5.0 39,2 86.39 1.384 hL5.5h 0,729 2,52  T.26 1.58 0.19 <0.05 <33.,6 0.23

=52 0.0-5,0 39,2 78,97 1.265 38.39 0.623 2.57 7640

K=55  0,0m5.,0  37.7 791 1.268 38.72 0,620 2,58 6,48

K-80  0.0-5.0 38,2 90.0h 1.3 50,09 0.803 2,57  5.65°

K=61  0,0-5.C  39.2 90,23 1.6 149,56 0.794 2.66 5.1 1.37 - 0.26 <0,05 <27.4  0.15
K88  0.0-3.2 36.6  83.37 1.336 L5.06 0.729 2.66  5.17

K-68  0,0-3.2  37.3 69.58 1,115 37.08 0.59% 2,60 . 6.3

k=73  0.0-5.0  38.3  79.37 1.272 h2.55 0.682 2,66 6,71 _

¥K-83  0.0-5,0 38,3  84.32 1.351 L47.71 0,764 2.58  L.80 1.95 0.18°'<0.05 <43%9.0 0.17

k-89 0.0-5,0 36.1 89,12 1,h28 55.42 0.888 2,54 4.30

K-93  0,0-5.0 35.9 BL.86 1.309 37.7 0.60L 2.50  7.37 -

K-101 0.0-2.0 36,2 56,95 0.913 26,17 0.1:20 2,53 7.27

K-105 0.0-3.5 3Lh.5 66,17 1,059 32,78 2,59  5.62 1.59 0.17 40,05 <3.8 0.10



FALL RIVER HARBOR, MASS, - R. I.

TEST RESULTS (1970-71)

EXPLCR. EIEV, BELCOW ‘ MPN :
MC. oW (Pr) FECAL COLIFCORM BOD BIOASSAY
KE-1 h0.3 Plating methods showed 1.9h All fish survived
K=-6 38.7 no evidence of fecal 2,35 All fish survived
KE.11 © 38.L goliforms in dilubtions 2.25 I1l. fish survived
KE-12 ' 38.2 of 1:100 and 1:1000. 2,35 A1l fish survived
KE-1l 39.0 Thus there were < 100 2,57 A1l fish survived
KE-16 36.L fecal coliforms per gram 1.73 A1l fish survived
of sample h
NEWPORT SPOIL AREA MFM determinations
showed high numbers
KE-1 110 of total coliforms, bub 2.61 A1l fish survived
KE-2 110 none of these were . 2.61 A1l fish survived
KE-3 108 confirmed as fecal 2.36 All fish survived
KE.l 105 in origin 1.98 A1l fish survived

B ANALYSIS -~ A1l BOD values are based on the average of duplicaté samples and expressed as mg 05/1/0.5 gm

t of sediment/5 days

B BIOASSAY - A dilution series containing 10%, 1¢ and 0.1% of the sediment was prepared in sea water -
(30,00 o/p0) for the following three combined samples: KE-1, 2, 3 & b (Newport Spoil Ares, R.I.).
XE-1, 6 & 16 (Fall River Harbor, Mass, - R. I.) and KE-11, 12 & 1 (Fall River Harbor, Mass. -
R. I, No death was cbserved in all experimentsl and control groups in L days.



FALL RIVER HARBOR, MASS.

Teat Results
‘ ) + * + * +
Beplor, *I;g +§g *gr +2r "o +gu m ‘m m m +.;g *(;1 +§d *gn "gn *gi. B a2 z
Oe 4 - :
a0t a0t a0? a0? ot ot dod- oD 1d a0d 8o mod 05 A0 x0¥ A0 a0 QY Aok <05 A0S
KE-L 0,011 0.019 1.48 2,57 . R . 92 0.6 1.18 9% 1.0 1,7 <3.0 <5.2 <3.0 <5,2 heT 818  <2.0 (3.5
KE-2 . 0.0079 0,0137 >l 9ol b 58 7 LeS5  7.83
KE=3 0,140 Q.21 1,75 3,01 8,8 15,1 L.0. 6.8 1,15 1,98 5.2 (1,0 41,7 <3.0 <5.2 (3.0 5,2 6.55 2.0 <3.h
KE-; 0.011 0.0191 ' . ‘ L.8  11.27
KE-6 0,12 0,209 1.75 3.0k - 7.t 12,9 L2 731 1.0 1.7k 6l L0 <17 <30 <52 <3.0 <52 5.3 9.20 <2.0 <3.5
KE-8 0.52  0.90 . ' : 5.5 8.96
KE-9 0,011 0,019 - _ - 3. 5.92
KE-10 0,036 0.084 1,55 | 277 5.8 10 3.65 6,53 7.5 L3k LB 1.0 18 <3.0 (S (3.0 <5k 6.65 1,50 42,0  43.6
KE-12 147 2.56 : 5e3  9.22

KE-13 0,062 0,108 2.35 L4.09 10.8 18,8 Le75 B8.26 2,35  L.09 5.2 1.0 <1.7 <3.0 <£5.2 <3.0 <5,2 he2 7.3 £2.0 (3.5
KE-ly 0.041 0,0 1.5 2,61 4.5 7.8 3.25 5,65 0,70 1.22 10.L 1.0 1.7 GO B2 3.0  <£5.2 6.9 12,0 €2.,0 «43.5
KE-I6 0.067 0.116 . 3!75 6052

NEWPORT SPOIL ARFA

KE-1A 0.0l 0.062 1.8  2.73

.8 0 L2 6,37 1.02 1,55 7.0 2.5 3.8 3,0 <5 3.0 <h.S L3 691 40.2 <03
KE.2A 0.01; 0,02} 0,85 1.13 h 7 8.1 2,8 L.87 o7 0.91 1.7 16.0 28.0 3.0 6,2 3.0 £5,2 he6O0 7.98 <0,2 £0.3
KE-3A 0,017 0.021 1.0 1.22 LeS 5. 5 1.95 2.38  0.65 0,79 2.k <1.0 1.2 3.0 3.7 43,0  <3.7 °  3.55 L33 <02 <0.2
KB4 00015 0,019 125 158 1.7 1B ko 620 Lk 557 2.5 L5 L9 B.0 <38 B0 <33 LI 557 <02 <o.2r

Testing performed using Atomic Absorption Spectrophotometer

Cono. € (wet wgt basis)
*coe, ¥ (converted to dry wgt basis)

Samples taken using modified Kullenberg Corexr (1970-T1)



£T-4

TAUNTON RIVER, MASS. (Above Fall River Harbor)
TEST RESULTS (1970~71)

Elev. g +He s As

Fxplor, Sample Belowr & y 4 % -L S

No. Depth (Ft.) MLV CLASSIFICATION x10 x10~k X104

G-? 0.0 =~ 0.3 15,9 Dk gray sandy organic silt 3.4 RN B.75 12.67
w/shells & vegetaticn

G-ly 0.0 = 0.3 26.3 Dk gray sandy organic silt 2.2 3.51 14.90 21,60
w/shells & vegetation .

g6 0,0 - 03, 2hhy Dk gray sandy orgenic silt 3.10 4,50 12,60 18.27

: w/numerous shells : '

G-8 0.0 ~ 0.2 29.6 Organic silty sand w/shells & 5.15 7.L7  11.9C 17.25
vegebation . <.

G-10 0.0 = 0,3 28,5 Vegetation w/silt, sand & shells 2,15 3.55 8.2 11.89

p-2 0.0 = 1.5 10.5 Dk gray sandy silt, w/shells &. 1,92 3.05 11,50 17.82
vegetation

P} 0.0 = 1.5 8.5 Gray-brown, semdy silt w/trace 0,21  0.33  5.50 8.7L

of shells & vegetation -

P-5 0.0 = 1.2 6.9 Oray-brown, sandy silt w/trace 1.26 2.00 7.65. 12,16
of shells & vegetation

P=9 0.0 = 1.k 5.6 Gray brown silt to 0,7'. Brown 0.12 0.15 2.95 3.76
H—-F sand to 1,4t
P-10 0.0 = 1.5 7.0 Black muck w/silt, sand, shells 2.87 L.10 15,040 22.02
. & vegetation

# Conc, ¥ (wot wet basis)

+ Conc. % (converted to dry weight basis)

EXPLORATICN METHOD G- Petersen Dredge
P=- Plastic core



(Sample Locations - Newport spoil K-1A, K-JA
Fall River Harbvor ¥X-3, K-13) ’

ANALYSIS

The samples were analyzed for Chlorgane s Dieldrin, Toxaphene, Parathion,
Malathion, and DDT and its analogs,

In addition, the samples were analyzed for the following:

Chlorinated Hydrocarbon Organophosphate
Pesticidea Pesticides

Lindane Methyl Parathion
A-BHC Dursban
B.BHC Outhion
Kelthane Fenthion {Baytex)
Endosulfan Bildrin
Heptachlor ' Diazinon
Heptachlor Epoxide Dibrom (Naled)
Aldrin .
Endrin
Methoxychlor
Strobane :
Bandane

The sensitivity of the analysis was one part per billion. The percent
recovery was 98%., A blank sample was included in the analysis to insure
that the samples would be free of contamination,

RESULTS

Qualitative and quantitative analysis proved that there was no detectable
pesticides or polychlorinated biphenyls in the four mud samples,

*DDT and its analoga: p,p!-DDT; o,p'DDT p,p'DDE; 0,p'DDE; p,p'DDD;
o,p'-DDD; DDA; DCBP; DDMU,

B~1k
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NAUTICAL MILE EXPLORATION LOCATIONS
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© VALUES EXPRESSED IN PERCENT
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NAUTICAL MILE EXPLORATION LOCATIONS
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ALL VALUES EXPRESSED IN
PERCENT-DRY WT. BASIS
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FOR ZINC DETERMINATION
ALL VALUES EXPRESSED IN
PERCENT-DRY WT. BASIS




